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Tumors of the Parotid Gland 


GEORGE J. PAPAYANNOPOULOS, M.D.+ 
ATHENS, GREECE 


KENNETH C. SAWYER, M.D., F.A.C.S., F.I.C.S. AND 


be UMORS of the parotid gland, since 
1863, have been a matter of great 
interest, research, controversy, and 
obscurity among pathologists and sur- 
geons. 

Seventeen cases have been previously 
reported from Presbyterian Hospital. 
Thirty-nine cases from Presbyterian Hos- 
pital, together with 3 cases from three 
other hospitals, covering a period of a 
little more than seven years, constituted 
excellent material for study in the series 
reported in this paper. The histogenetic 
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and pathologic picture of the parotid tu- 
mor, as well as other features, have been 
examined. There are strong reasons to 
believe that these tumors are of parotid 
epithelial and not of anlage origin. The 
adenolymphomas are definitely neoplasms, 
although in a considerable percentage of 
cases there is a history of infection. Under 
the microscope we have observed com- 
bined forms of tumors, including elements 
of different neoplasmatic entities. 

In the light of the preceding statements, 
we have considered the treatment. 

Historical Notes. Virchow! was the 
first to describe mixed tumors of the parot- 
id gland and name them enchondromas. 
He also described them as mixed tumors. 


Si 
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Innumerable histogenetic theories and 
names followed. Ehrich,? in 1906, ex- 
pressed the opinion that the tumors are 
of salivary epithelial origin. This view- 
point is generally accepted today, although 
several eminent pathologists, such as Mc- 
Farland,’ consider the elements as being 
enclaved embryonic cells. Chevassu‘ and 
later Ewing® expressed the opinion that 
no single theory of histogenesis was suffi- 
cient to explain the origin of these tumors 
and that more than one theory was valid 
in explaining the various types. In 1910, 
Albrecht and Arzt® described the adeno- 
lymphoma as a separate neoplasm. Stewart 
and Foot’? separated a muco-epidermoid 
tumor of the parotid gland from the other 
types. 

Material.—Our material consisted of 25 
pleomorphic adenomas (59.5 per cent), 6 
adenolymphomas (14.3 per cent), 3 muco- 
epidermoid carcinomas (7.2 per cent), 3 
combined forms of the previously men- 
tioned types of tumors (7.2 per cent), 1 
hemangioma (2.4 per cent), 2 lipomas 
(4.7 per cent), and 2 cysts (4.7 per cent). 


Incidence of Tumors of the Parotid Gland 


Number Per- 

Classification of Cases centage 
Pleomorphic adenomas 

(mixed tumors) 
Muco epidermoids tumors.... 3 
Adenolymphomas 
Combined or transitory 

forms 


Age.—We considered the age of the pa- 
tient when the tumor first appeared. The 
oldest patient was 63 years of age, the 
youngest 11%4 months. For both sexes the 
average age was 36.4 years. The average 
age of men in our series was 38.5, and 
that of women 34.7. The decade of greatest 
incidence covered the ages 26 to 35; 24.4 
per cent of our patients fell within this 
age group. Among women, the decade of 
greatest incidence was 21 to 30; 7 of 24 
of our patients fell into this age group. 
The third, fourth and fifth decades were 
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the periods of greatest incidence among 
the men, and the incidence was equal. The 
foregoing figures agree with those of 
various authors. 

Sex.—Twenty-four out of 42 patients 
were women and 18 were men. This dif- 
ference in incidence between the sexes is 
not great—56.4 per cent to 43.6 per cent— 
but it exists in almost all the published 
reports on parotid tumors, 

Time Lapse Before Patients Reported 
to Physicians.—Surprisingly enough, the 
men of our series reported to their phy- 
sicians sooner after the appearance of the 
tumors than did the women. Children 
were brought to their physicians very 
soon after the tumor appeared. One pa- 
tient appeared twenty-three years after 
the tumor’s appearance. The shortest time 
lapse was three weeks. 

Side Affected—In 23 of the patients 
the left parotid gland was affected, and 
in 18 patients, the right. In 1 case the 
condition was clinically bilateral, but only 
one side was operated upon. The pre- 
dominance of tumors of the left side in 
this series is entirely insignificant. 

Chief Complaint.—In all 42 cases, “a 
lump” supplied the reason for the patient’s 
seeking medical attention. Pain was pres- 
ent in 10 (23.8 per cent) of the lumps. 
The patients described either a sharp, 
sudden pain or an ache or tenderness. 
Seven of the 10 lumps were mixed tumors, 
2 were adenolymphomas and 1 was a 
large cyst. As far as the pathogenesis of 
the pain was concerned, in only 3 cases 
was a possible explanation suggested—2 
of adenolymphoma and 1 of mixed tumor. 
The first patient had a history of repeated 
otitis. In the second patient, pain was 
caused periodically by obstructions of the 
salivary flow and was relieved when the 
flow was restored. The mixed tumor was 
attached to the bone and the masseter 
muscle, 

Size.—The average tumor was 2.25 cm. 
in diameter. Of all the tumors of the 
series, the large ones were either more 
malignant or the patients had permitted 
a longer time to elapse before having them 
operated upon. Of 3 tumors invading 
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Fig. 1 (Case 15).—A, chondroid tissue from a pleomerphic adenoma ( X 215). 
At the left upper corner islands of epithelial cells are present, which are not 
yet dispersed. B, lymphoid germinal center in a pleomorphic adenoma ( X 100). 


muscle or bone, all were large, and 2 of | observed that tumors demonstrating the 
them were the most malignant type. Cor- most definite malignant characteristics, 
relating the malignancy with the size, we __ both clinically and microscopically, were 
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Fig. 2 (Case 30).—A, solid form of adenolymphoma in an infant in author’s 
series (X 175). Both the epithelial and the lymphoid components are present. 


The epithelium is only at places typical of this kind of tumor. 


(By courtesy 


of Dr. Palmer, pathologist at Children’s Hospital, Denver, Colorado). B, (Case 
1), solid adenolymphoma in an adult (X430). The epithelial element here is 
more developed toward the typical epithelium of this tumor. 


the large tumors of the series. 

General Symptoms.—None of the tu- 
mors, with the exception of a fatal one, 
produced any general symptoms. No 
changes in blood values were demonstra- 
ble. In 1 patient there was twitching of 
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the homolateral eyelids, and branches of 
the facial nerve were observed to be in- 
corporated in the tumor. 

Rate of Growth.— The most rapidly 
growing tumors were the 1 hemangioma, 
2 adenolymphomas, and a mixed tumor 
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(Case 26) which was the most malignant 
of the mixed tumors. 


Pathologic Description—1. Mixed Tu- 
mors: Grossly, the mixed tumors appeared 
to be encapsulated, nodular (1 or more), 
firm or even hard, or rubbery. On sec- 
tion, they were glistening, meaty white 
with areas of semitransluscency. Cutting 
of the cartilage-like areas gave the char- 
acteristic impression. Microscopically 
(Fig. 1), pleomorphism was the character- 
istic feature. The tumors consisted of two 
elements: (1) the epithelial element in 
glandlike formations, islands, or strands, 
and (2) the interstitial element, consist- 
ing of a large amount of pale, mucine 
blue, amorphous material in which were 
scattered singular cells, sometimes spindle- 
like or stellate and sometimes like car- 
tilaginous cells. In other series there were 
elements resembling nerve tissue. In some 
series, even osteoid tissue was observed. 
The components of the mixed tumors vary 


in percentage; when one of the elements 
is predominant, it gives the character to 
the particular tumor. 

2. Adenolymphomas: These tumors are 
usually encapsulated, but in 2 cases there 


was no capsule whatsoever. They were 
cystic or solid. Grossly, they were lobu- 
lated and yellowish. On section, the cystic 
type showed cystic spaces. Microscopically 
(Figs. 2 and 3A), if solid, they showed 
two elements—an epithelial element form- 
ing ducts, acini or even small cystic spaces, 
and the stroma. The lining of the spaces 
consisted of two layers. The basal layer 
was shorter and rather cuboidal; the 
layer toward the lumen consisted of colum- 
nar epithelium. The stroma consisted of 
lymphoid tissue showing germinal centers. 
The cystic form was characterized by 
papillary formations in the cystic spaces, 
which were very large and could be seen 
even grossly. 


8. Muco-Epidermoid Tumor: The muco- 
epidermoid tumor is grossly either en- 
capsulated or not, and it may be either 
cystic or solid. Microscopically, in this 
series (Fig. 3B and 4A), the tumor showed 
squamous metaplasia of the glandular 
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ducts which can be multistratified. Large 
numbers of prickle cells and epithelial 
pearls were included in the stroma. Around 
the epithelial elements large amounts of 
mucine secretion were observed. The mu- 
co-epidermoid tumor is sometimes mis- 
taken for a sebaceous cyst, but it will take 
the mucin carmine stain. 

4. Combined Forms: In Case 7 all three 
forms of tumor were present, but the 
growth was predominantly muco-epider- 
moid. In Case 14 there was a mixed tumor 
with epidermoid elements (cornification). 
In Case 36 a mixed tumor with muco- 
epidermoid elements was present. Since 
this study was completed, another patient 
has been operated upon, and for a mixed 
tumor with muco-epidermoid changes. 

5. Lipoma: The lipomas were encapsu- 
lated and showed grossly all the character- 
istics of its type. Microscopically, they 
consisted of adult cells of fat tissue. 

6. Cysts: The linings of cysts displayed 
epidermoid characteristics. 

7. Capillary Hemangioma (also called 
hemangioendothelioma) : Grossly, the he- 
mangioma was a lobulated mass of reddish 
gray tissue. Histologically, we saw the 
normal tissue in the parotid gland replaced 
in varying degrees by angiomatous tissue 
of capillary structure with occasional 
cavernous spaces. The endothelium, which 
was hyperplastic, was observed in more or 
less solid structure between capillaries. 
Careful examination showed that these 
cell masses formed minute capillaries. 
Normal mitotic figures were observed in 
many fields. 

Malignancy.—The criteria of malignan- 
cy were.considered the following: (1) 
metastasis (Fig. 5B), (2) recurrence, (3) 
recent rapid growth, (4) invasion of the 
capsule (Fig. 4B), (5) invasion of the 
adjacent parotid gland, (6) invasion of 
blood vessels (Fig. 5A), (7) large cells, 
(8) abnormal or increased mitotic figures, 
(9) increased staining of the protoplasm, 
(10) predominance of epithelial elements 
and (11) anaplastic cells. 

The Mixed Tumors: Seven of the mixed 
tumors of this series were malignant. Six 
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of these, or approximately 25 per cent, 
were recurrent. The tumor in Case 6 pre- 
sented increased mitotic figures and atypi- 
cal cells. The tumor in Case 8 was re- 
current and showed invasion of the cap- 
sule; the tumor in Case 12 and the one 
in Case 17 were recurrent; the mixed tu- 
mor in Case 26 was recurrent, adhered to 
muscle and bone, presented increased mi- 
totic figures, grew rapidly, was metastatic, 
had large cells and ended in death. In 
Case 29 there was a recurrent tumor that 
invaded blood vessels, grew rapidly and 
presented hyperchromatic cytoplasm and 
large cells. The tumor in Case 38 was 
recurrent and invaded blood vessels. These 
cases represent 28 per cent of all mixed 
tumors in the series. 

Muco-epidermoid Tumors: All the 
muco-epidermoid tumors of this series 
showed malignant features. The tumor in 
Case 5 was recurrent and showed adher- 
ence to muscle and bone, invasion of the 
capsule, invasion of blood vessels, some 
mitosis, and large hyperchromatic cells. 
The tumor in Case 21 had invaded the 
capsule and blood vessels. In Case 37 the 
tumor had invaded the capsule, the adja- 
cent gland and the blood vessels, This last 
tumor was 100 per cent malignant. 

Adenolymphoma: The tumor in Case 1 
showed invasion of the adjacent parotid, 
invasion of the capsule and rapid growth. 
In Case 30 the tumor showed rapid growth 
but no capsule. The patient was a child. 

Combined Forms: In Cases 7 and 36 
there was invasion of the capsule. In the 
fourth case of combined form of tumor, 
which has not been incorporated in this 
series, vascular invasion was also present. 

Procedure.—In 4 out of 42 cases—al- 
most 10 per cent—sacrifice of branches 
of the seventh cranial nerve was neces- 
sary. In 12 cases out of 42, almost 30 per 
cent, there was operative rupture of the 
capsule of the tumor. In 54.8 per cent 
of the cases enucleation was performed. 
Resection en bloc was performed in 26.2 
per cent. Parotidectomy was done in 4.7 
per cent of the cases, and resection in 
pieces in 14.3 per cent. 
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Etiologic Factors.—In the patients’ his- 
tory or in the adjacent parotid gland, we 
tried to find such factors as antecedent 
infection, obstruction of the salivary flow 
or chronic inflammation in the adjacent 
parotid tissue. The patient in Case 1, who 
had an adenolymphoma, had also a history 
of infection and obstruction, or a chronic 
inflammation in the adjacent parotid tis- 
sue. The patient in Case — also with an 
adenolymphoma, had a history of infec- 
tion and obstruction of the salivary flow. 
In Cases 13 and 30 the patients, who both 
had adenolymphomas, recounted histories 
of infection. In Case 21 the tumor was a 
muco-epidermoid growth showing chronic 
inflammatory changes of the surrounding 
parotid tissue. In Case 32 a mixed tumor 
was present, and the patient had a history 
of infection. 

We cannot consider infectious parotitis 
a possible factor, as not all the histories 
included it. Nevertheless, it is not con- 
sidered a pathogenic factor. 


COMMENT 


I. Pathology and Malignancy.—1. The 
pleomorphic adenomas or mixed tumors, 
according to prognosis, can be divided into 
three groups: (a) benign, (b) borderline 
or doubtful, and (c) malignant. A de- 
scription of the pleomorphic adenomas (a) 
has been included in the foregoing descrip- 


tion of our material. Borderline tumors 
(b) are characterized by atypical or hy- 
perchromatic cells or by cells larger than 
usual. Malignant tumors (c) show the fol- 
lowing features: 

1. Metastasis: One tumor out of 42, or 
2.4 per cent, has so far shown metastatic 
lesions, Generally, metastasis is rare in 
this kind of tumor, but when it occurs 
it is a very grave omen. The only fatal 
tumor in our series showed systemic 
metastases just before death. If the re- 
currence rate were correlated with metas- 
tasis in these tumors, the former could 
be said to represent a much earlier stage 
of the neoplasm and the latter a far ad- 
vanced stage. The patient with systemic 
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cystic spaces (X175). The epithelial lining consists of a basal layer of cu- 
boidal cells and a superficial layer (towards the lumen) of cylindric cells. The 
nuclei of the latter are the apices of the cells, which is characteristic of non- 
functioning secretory cells. B (Case 37), cystic space (350) of mucoepi- 
dermoid carcinoma in a woman 53 years old. Large amounts of keratin are 
seen in the stroma. The lining on the right consists of flattened cells, and a 
metaplastic transition from the normal epithelium (on the left) to the squa- 
mous type (on the right) is obvious. 


metastases was the only one whose tumor malignant mixed tumor which killed the 
showed general symptoms of malignancy. host without metastasizing, and in all of 
McFarland’ reported a very few cases of _ these cases the tumor occurred very early 
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Fig. 3 (Case 2).—A, cystic adenolymphoma with papillary formations in the ah 
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in life. The usual sites of metastasis are 
the lungs, the cervical nodes, the liver, 
the kidneys and the adrenals. There is 
a report of 1 case in which the tumor had 
metastasized to the dura mater. 

2. Recurrence: This is generally the 
most accepted positive feature of malig- 
nancy in these tumors. In Case 38 there 
have been 7 recurrences, the intervals be- 
tween them gradually shortening. In Case 
29 also there is evidence that late recur- 
rences occur after shorter intermissions 
than do early ones. The latest recurrence, 
in Case 26, occurred twenty-three years 
after the primary tumor was removed. 
The earliest, also in Case 26, was the one 
that took place before death and six 
months after the most recent operation. 
The average time between recurrences in 
this series, six to seven years, agrees with 
McFarland’s figures... With regard to 
McFarland’s statement that small tumors 
recur more frequently than large ones,’ 
McNealy and McCallister® have said that 
this situation probably results from the 
smaller incisions and the resultant inade- 
quate exposure, or from the fact that some 
tumors have a small surface swelling that 
masks a much greater depth. There might 
also be small tumors in juxtaposition to 
larger tumors. 

3. Presence of a Capsule: This is not 
always evidence that the tumor is limited 
by the capsule. There are cases in which 
no capsule exists. 

4. Invasion of the Capsule: This is ob- 
served in 25 per cent of the cases and is 
a factor supporting the statement with 
regard to the nature of malignant tumors. 

5. Invasion of Blood Vessels: This was 
present in approximately 12 per cent of 
the cases. The metastatic lesions in the 
lungs in Case 26 were evidence of this 
invasion of blood vessels. 

6. Invasion of the Parotid Gland: This 
was present in 12 per cent of the cases. 

7. Increased Mitotic Figures or Abnor- 
mal Mitoses: These were considered to 
indicate deviation of the tumefying proc- 
ess toward malignancy. 

8. Greater Size: In this series the size 
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of the tumors was_proportionate to the 
degree of malignancy and the incidence of 
recurrence, 

9. Other Histologic Evidence: Hyper- 
chromatic cytoplasm or anaplastic forms 
were considered indicative of malignancy. 

10. Adherence to Bone, Muscle, or 
Dimpling of the Skin: These were con- 
sidered as malignant features. We had 1 
case in which there was dimpling of over- 
lying skin. In the literature, cases of 
ulceration are reported. 

11. Rapid Growth: This is usually ob- 
served in the most malignant neoplasms. 

1. Conclusions.—All three of our muco- 
epidermoids tumors showed definite malig- 
nant characteristics, and almost all of the 
characteristics described for the mixed 
tumors except the metastasis. Their histo- 
logic features and their clinical behavior 
impose separate classifications. 

2. Adenolymphomas considered 
rare. Only 64 cases were reported in the 
literature before 1942. Our series included 
6 cases. As no death or recurrence has 
ever been reported, the malignancy of these 
tumors is questionable, although occasion- 
ally they show infiltration of the capsule, 
invasion of the parotid gland or absence 
of a capsule. There is no doubt that they 
are tumors, since they have definite neo- 
plastic features. Four of the patients with 
adenolymphomas were men and 2 were 
women. The average age of the adults in 
our series was 52. 

3. Of three combined forms, 2 showed 
invasion of the capsule. 

4. The epidermoid cysts are not malig- 
nant. 

5. The capillary hemangioma is a benign 
tumor despite occasional rapid enlarge- 
ment or absence of a capsule. 

6. The lipomata of the parotid preserve 
the benign character of their kind. 

7. There are several classifications of 
mixed tumors, but Willis’!® is, to our think- 
ing, the best, and is given under Section 
III in this discussion. 

II. Etiology. Such factors as antecedent 
infection, obstruction of salivary flow-and 
chronic inflammation seem to play a con- 
siderable role in the causation of adeno- 
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Fig. 4 (Case 37).—A, Mucoepidermoid carcinoma showing an epithelial pearl 
among prickle cells ( X 690). B (Case 15), pleomorphic adenoma invading its 
capsule ( <X100). 


lymphoma. These etiologic factors were cover no such factors in the rest of 
present in 3 of the 6 cases of adeno- tumors. 
lymphoma in our series. We could dis- III. Histogenesis. There are two 
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Fig. 5 (Case 26).—A, cylindromatous type of pleomorphic adenocarcinoma 

( X 880) showing neoplasmatic cells invading a blood vessel. At autopsy, pul- 

monary metastases were observed. B, pulmonary metastasis, (x 220). Photo- 
micrograph taken after autopsy. 


ceptable histogenic theories as to tumors _ is that they have an embryonic source. 
of the parotid gland. The most generally There are strong reasons to believe that 
accepted theory is that the growths have  adenolymphomas arise from the parotid 
a parotid and epithelial origin; the other gland tissue. The arguments for the epi- 
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thelial origin of the parotid tumors are: 

1. The similarity of the parotid adeno- 
lymphoma to the fetal parotid as it is 
shown in the embryology of Neisse. 

2. The single case of adenolymphoma in 
an infant in our series showed complete 
absence of a capsule. . 

3. Definite areas of transition from nor- 
mal parotid tissue to all the types of tu- 
mors were found (Figs. 6 and 3B). 

4, The etiology found in the 3 cases of 
adenolymphoma described in II. The muco- 
epidermoids, according to Stewart and his 
co-workers, arise from the epithelial lining 
of the ducts of the parotid gland. 

5. We have had cases in which more than 
one neoplastic entity, was present—a com- 
bined mixed tumor with muco-epidermoid 
characteristics, or a muco-epidermoid tu- 
mor with adenolymphoma. These cases 
suggest transition. Under the microscope 
we have observed fields that included, on 
the one hand, epithelial tissue of mixed 
tumor or cartilage-like tissue, and on the 
other some cystic spaces lined with adeno- 
lymphoma-like epithelium and some with 
squamous lining. Around the cystic spaces 
there were prickle cells, epithelial pearls 
and germinal centers of lymphoid tissue. 
We have also had a case of muco-epider- 
moid carcinoma in which there were adeno- 
lymphomatous components in one field. 
Willis’® listed the following nine types of 
structure that represent evolution, proba- 
bly retrograde: 


a. Nearly normal-looking salivary tis- 
sues. 
b. Atypical glandular tissue. 
c. Atypical glandular tissue with mar- 
ginal epithelial sprouting. 
Solid epithelial formations. 
Epithelial formations with cystic 
spaces. 
Cornifying stratified epithelial struc- 
tures. 
g. Epithelial filaments and networks in 
a mucinous matrix. 
h. The so-called cartilage-like tissue. 
i. Areas frankly carcinomatous. 
the changes observed 
in the epithelium of explants of tumors 
are the same as those in explants from 
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normal salivary tissue. 

Parotid tumors arise from different 
areas at different times, a fact that ac- 
counts for the multicentric growths in 2 
of our cases, The tumor in Case 12 con- 
sisted of two nodules of different size, and 
that in Case 31 of three nodules, also of 
different sizes. In both cases the nodules 
were separate from one another. Case 
42 suggested the same condition. Mayo 
and Dockerty'? have reported 4 such cases, 
with the tumors occurring in the sub- 
maxillary gland. 

Muco-epidermoid tumor, as has been 
mentioned, seems to be an altogether 
separate entity as regards behavior, al- 
though the histogenic background is com- 
mon with those of all parotid tumors. 

IV. Prognosis.—The criteria for prog- 
nosis are clinical or histologic. Recurrence 
is generally considered evidence of malig- 
nancy, and when it is rapid the prognosis 
is worse. Metastasis, of course, indicates 
the worst prognosis. The histologic prog- 
nosis has been considered doubtful so far 
in the history of these tumors. McFar- 
land,® sending “‘doubtful cases’”’ to 20 com- 
petent pathologists, got only 52 per cent 
correct prognoses. In our criteria of prog- 
nosis, certain characteristics of cells, such 
as increased size, increased chromophilia, 
increased mitotic figures, and so forth, 
have been considered suspect. The period 
of time of follow-up of our cases does not 
permit confirmation of those criteria. 

McFarland published interesting per- 
centages of frequency of recurrence of the 
various types of mixed tumors. In his 
series, 38 per cent was the recurrence rate 
between interstitial or simple mixed tu- 
mors without suspected elements, 66 per 
cent between cylindromas, 50 per cent in 
the semicanalicular, 60 per cent of the 
epithelial type. The highest percentage of 
recurrence, 81.8 per cent, was noted with 
the papillary canalicular type, which per- 
centage is even higher than that associated 
with the carcinomatoid. 

Treatment.—The only treatment of pa- 
rotid tumors is surgical. The roentgen 
treatment, after long probation, has been 
rejected as impotent. The only types of 
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Fig. 6 (Case 16).—A, pleomorphic adenoma displaying a change of epithelial 
elements to myxomatous structures ( X 400). B (Case 37), area of structures 
resembling adenolymphoma, observed in a muco-epidermoid tumor (X175). 


tumors of the parotid gland in which it 
is sometimes still in use are the cylindro- 
ma, a mixed tumor, and the adenolympho- 
ma, and even with these the results are 
very doubtful. The vital importance of 
the anatomy, in view of the relative rarity 
of parotid gland surgery, can never be 


556 


overemphasized. The procedures and in- 
dications are very controversial. The tu- 
mors, when of known malignancy, should 
without a doubt be treated radically. 

If primary, but with the absence of a 
capsule; they should be treated with super- 
ficial lobectomy. If they are primary and 
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apparently encapsulated, the question will 
be, “Which procedure is eligible?” The 
simple enucleation is not satisfactory for 
several reasons: (1) Because the capsule 
often is thin, the effort results in rupture, 
which happened in 30 per cent of our 
cases. (2) Seven out of 28 of our pleo- 
morphic adenomata and muco-epidermoids 
microscopically showed invasion of the 
capsule or of the adjacent parotid tissue. 
(3) The frozen section, if positive of in- 
vasion, is acceptable, but a negative re- 
port does not rule out the possibility of 
invasion. (4) One must always remember 
that the tumor may be multicentric. We 
have had two such cases proved and one 
debatable. (5) We have also had one case 
showing transition in the adjacent parotid 
gland without invasion of the capsule. (6) 
There is a high incidence of recurrences. 

We have long debated whether super- 
ficial lobectomy or resection en bloc should 
be the choice. The former is entirely sat- 
isfactory for eradicating the tumor, but 
the percentage of seventh nerve injuries 
given by its defenders is depressing. 

All things considered, the best procedure 
is resection en bloc, 0.5 cm. away from 
the capsule, with combined sharp and 
blunt dissection with tonsil scissors and 
with sudden pressure of the nerve-like 
structure. Therefore, the indications for 
resection en bloc are tumors which are 
non-recurrent, non-metastatic, apparently 
encapsulated, and histologically non-ma- 
lignant. 

A superficial lobectomy should be done 
if there is no capsule and injection of 
saline between the lobes, as suggested by 
. State, (32), is of value. Total parotidec- 
tomy should be performed if there is a 
history of malignancy, if the tumor is 
deep, or if the tumor is histologically 
malignant. 

McNealy® gives the following miscon- 
ceptions and fears: (1) Fear of facial 
palsy. (2) Fallacy of waiting for the tu- 
mor to grow larger. This latter attitude 
was suggested by McFarland, who said 
that small tumors are more apt to recur 
than large ones. (3) Fear of an ugly scar. 
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(4) Fear of salivary fistula. According 
to McNealy, rarely or never does a sali- 
vary fistula develop after removal of large 
portions of the parotid. A_ persistent 
fistula should suggest a persistent tumor. 
(5) The diagnosis of pre-auricular lymph 
node is sometimes a cause of delaying 
operation. (6) The diagnosis of “cyst” is 
sometimes a cause for delay also. (7) 
Roentgen treatment should never be given. 


SUMMARY 


The authors observed transition from 
the normal glandular epithelium of the 
parotid gland to the epithelial elements 
of the pleomorphic adenoma, the muco- 
epidermoid carcinoma and the adeno- 
lymphoma. They also observed transition 
from one of these three forms of tumor 
to another. They have adopted the term 
“pleomorphic adenoma” as descriptive of 
both the pathologic features and the histo- 
genetic origin. 

The incidence of operative rupture of 
the tumor capsule during enucleation is 
very high, as is the incidence of recur- 
rence. Resection en bloc should replace 
enucleation. 

RESUME 


Les auteur ont observé le passage de 
l’épithélim glandulaire normal de la glande 
parotide, en un épithélium pathologique, 


. soit d’un adénome polymorphe, soit d’un 


carcinome muco-épidermoide, soit enfin 
d’un adénolymphome. Ils ont également 
observé le passage de |’une de ces trois 
tumeurs en une autre. Ils ont adopté le 
terme de “pleomorphic adenoma” pour 
décrire aussi bien le terme pathologique 
que l’histogénése, 

Pendant |’opération, la rupture de la 
capsule tumorale est trés fréquente, ce qui 
provoque des récidives. La résection en 
bloc devrait remplacer |’énucléation. 


ZUSAMMENFASSUNG 


Die Verfasser konnten einen Ubergang 
normalen Driisenepithels der Ohrspeichel- 
driise in die epithelialen Elemente des 
pleomorphen Adenoms, des mukoepider- 
moiden Karzinoms und des Adenolym- 
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phoms beobachten. Auch eine Umwand- 
lung einer dieser drei Geschwulstformen 
in eine andere konnte festgestellt werden. 
Die Verfasser wahlen die Bezeichnung 
“pleomorphes Adenom,” weil sie sowohl 
die pathologischen Kennzeichen als auch 
den histogenetischen Ursprung wieder- 
gibt. 

Verletzungen der Geschwulstkapsel 
wahrend der Enukleierung und Riickfalle 
kommen sehr haufig vor. Die Enukleie- 
rung sollte durch Resektion en bloc ersetzt 
werden. 

RESUMEN 


El autor observ6 transicioén del epitelio 
glandular normal de la glandula parotida 
a los elementos epiteliales del adenoma 
pleomorfico, carcinoma mucoepidermoide y 
adenolinfoma. Tambien observo la transi- 
cién de una de estas tres formas de tumor 
a una de las otras. Ha adoptado el término 
de adenoma pleomorfico como descriptivo 
de los hallazgos patolégicos y el origen 
histogenético. 

La incidencia de ruptura operatoria de 
la capsula tumoral durante la enucleaci6n 
es muy alta, asi como el grado de recurren- 
cia. La reseccién en bloque debe substituir 
a la enucleaci6én, 


RIASSUNTO 


L’autore ha studiato le zone di transi- 
zione fra |’epitelio normale della parotide 
e gli epiteli dell’adenoma poliomorfo, del 
carcinoma muciparo e dell’adenolinfoma. 
Ha studiato, inoltre, le forme di passaggio 
fra questi 3 tipi, ed ha proposto il termine 
di “adenoma pleiomorfico” per indicare 
cosi gli aspetti anatomici come quelli isto- 
genetici. Vi é una grande frequenza di 
rotture della capsula de] tumore durante 
la enucleazione e di recidive dopo asporta- 
zione. Meglio ricorrere alla asportazione 
in blocco. 
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Retropubic Prostatectomy 


FRANCIS A. BENEVENTI, M.D., F.A.C.S., F.I.C.S. 
NEW YORK CITY, NEW YORK 


I. Surgical and Vascular Anatomic Background 


the prostate as related to prostatectomy, 

certain structures, because of their close 
relation to the prostate, become involved in 
the operation and therefore require care- 
ful study. These structures are the ex- 
ternal urinary sphincter, the prostatic por- 
tion of the urethra, the true prostatic 
capsule, the prostatic sheath, the internal 
vesical sphincter and the triangular liga- 
ment. 

Prostate——The human prostate gland 
closely resembles a large Spanish chestnut 
in size, shape and surface smoothness. 
The term itself is derived from the Latin 
“pro-status” meaning to “stand before” 
(the seminal vesicles). Its average weight 
is between 16 and 22 Gm. It is roughly 
1 inch (2.5 cm.) in thickness, length and 
breadth. Histologically it is made up of 
branching tubular glands embedded in a 
densely woven fibromuscular stroma which 
cannot be dissected away and which has 
a reaction to estrogenic stimulation differ- 
ing from that of smooth muscle elsewhere 
in the body. The apex of the prostate rests 
on the superior layer of the triangular 
ligament, and its base is continuous with 
the neck of the bladder. 

The prostatic portion of the urethra 
penetrates the anteroposterior diameter of 
the gland, is spindle-shaped and is normal- 
ly about 3 to 4 cm. long. The juncture of 
the floor of the urethra with the floor of 
the bladder neck is referred to as the pos- 
terior commissure and the juncture of the 
bladder and urethra at the roof is known 
as the anterior commissure. On the floor 
of the prostatic portion, at its widest part, 
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is an elevation termed the verumontanum, 
the summit of which is occupied by a small 
blind pouch known as the utriculus pros- 
taticus. On either side of the utriculus 
are the openings of the ejaculatory ducts, 
the patulency of which plays a role in the 
production of epididymitis. Circular mus- 
cle fibers around these ducts are said to 
prevent regurgitation of urine into the 
vasa and seminal vesicles. On the urethral 
floor, between the verumontanum and the 
bladder neck, are the tiny openings of some 
50 to 60 prostatic ducts. 

Lobes of the prostate: For many years 
the human prostate was considered a bi- 
lobular organ no different from that of 
the dog, the beaver and the large black 
ape; in fact, it was referred to as the 
prostate “glands” because each lobe had 
its own seminal vesicle, vas and testicle 
and was completely separated from its 
mate. The middle lobe was discovered by 
Sir Everard Home in 1806, and the acces- 


_ sory subcervical lobes were first described 


by Albarran and Motz almost a hundred 
years later, in 1902. It was not until 1912 
that Lowsley clarified the anatomic and 
embryologic aspects of the human pros- 
tate. His fundamental work, which was 
beautifully illustrated with wax models, 
proved the existence of 5 prostatic lobes; 
2 lateral, 1 median, 1 anterior and 1 pos- 
terior. Lowsley’s discovery of the pos- 
terior lobe of the prostate was most 
illuminating in the early detection of can- 
cer of the prostate. Huggins and Webster 
have recently demonstrated a biologic dif- 
ference between the posterior lobe of the 
prostate and the rest of the gland. This 
careful work categorized the 5 true lobes 
of the prostate and the 2 accessory lobes 
(the subcervical and the subtrigonal). 
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True Prostatic Capsule——tThis is not 
to be confused with the sheath of the pros- 
tate, which is derived from the endopelvic 
fascia. The true capsule is part of the 
prostate itself. It is a very thin, ill-defined 
membrane that sends projections down 
into the gland substance and, unlike the 
capsules of other organs (such as the kid- 
ney and spleen) it cannot be stripped off 
without lacerating glandular tissue. It is 
a difficult structure to demonstrate in 
either a normal or a hypertrophied gland, 
and there is no distinct fascia separating 
the prostate from the bladder. Some 
make no distinction between the sheath 
and the capsule; others hold that the ve- 
nous plexus separates the two structures. 
My own opinion is that the venous plexus 
lies above both structures and that there 
is no plexus between capsule and sheath. 
As early as 1856 Ellis found no true pros- 
tatic capsule and concluded from this that 
the prostate was not a separate organ but 
part of the circular muscle of the bladder 
surrounding the urethra. Among others, 
Albarran and Motz concluded that the 
prostate had no true capsule. Van Duzen 
and his associates went so far as to re- 
gard the prostate not as a separate organ 
but simply as the glandular portion of the 
neck of the bladder. Most of the early 
anatomists (Stoney, Cameron, Campbell, 
Smith and Moullin) looked upon the 
sheath of the prostate as its capsule. 

Prostatic Sheath—As the pelvic fascia 
reaches the inferior margins of the pros- 
tate where the levator ani (levator pros- 

-tati) lends support, the fascia thickens 
suddenly to form the prostatic sheath, 
which completely covers the anterior and 
lateral surfaces of the gland. It is a thick 
fibromuscular jacket, open at both ends, 
and is replaced on the posterior surface 
of the prostate by Denonvilliers’ fascia. 
The sheath is made up of a large amount 
of smooth muscle tissue and some striated 
fibers. The latter are scarce in the proxi- 
mal portion, but as the fibers descend dis- 
tally and inwardly they decussate over 
the anterior surface of the gland to form 
a thickened band of striated muscle in the 
membranous portion of the urethra. This 
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muscular nature of. the sheath plays an 
important role in contraction of the pros- 
tatic envelope after prostatectomy. The 
distal end of the sheath is continuous with 
the superior layer of the triangular liga- 
ment. 

The proximal portion of the sheath is 
firmly adherent to the lower end of the 
bladder and fits snugly around its neck like 
a collar 1 cm. wide, completely encircling 
the neck save for a small portion on the 
undersurface. As it sweeps upward over 
the bladder, the capsular sheath thins out 
and becomes lost in connective tissue. At 
the lateral margins of the prostatic bed 
the sheath fuses with the lateral edges of 
Denonvilliers’ fascia, and it is here that 
the sheath is firmly adherent to the gland, 
while the anterior and lateral surfaces can 
be readily stripped away from the pros- 
tate. Loosely woven connective tissue stro- 
ma, in which is embedded many small 
veins and lobules of fat, overlies the pros- 
tatic sheath. The lateral walls of the 
sheath are covered by the dense plexus of 
prostatic veins, 

On the anterior surface of the sheath, 
at a variable position usually distal to the 
midpoint on the prostate, the insertions 
of the puboprostatic ligaments or the an- 
terior true ligaments of the bladder are 
received. These are paired, one on either 
side of the midline, originating in the 
backs of the pubic bones near the arch. 
Although the puboprostatic ligaments 
show thickenings of the endopelvic fascia, 
they are almost wholly composed of smooth 
muscle (see accompanying illustration). 
Early surgeons looked upon the pubopros- 
tatic ligaments as the pubic bone attach- 
ments of the detrusor muscle. 

The part played by these ligaments in 
stress incontinence varies, according to 
different authors. Sundberg expressed the 
opinion that fixation of the bladder to the 
symphysis produces incontinence of urine, 
and therefore recommends cutting these 
ligaments. Marshall, Marchetti and Krantz 
cured stress incontinence in a large series 
of cases by doing just the opposite; they 
fixed the neck of the bladder to the sym- 
physis with sutures. 
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Internal Vesical Sphincter.—Although 
most volumes on anatomy describe an in- 
ternal urinary sphincter, its presence has 
long been a controversial point. This ques- 
tion was naturally first brought up with 
the advent of prostatectomy at the turn 
of the century. In 1907, Ball performed 
perineal prostatectomy on a patient in 
whom he had damaged the membranous 
urethra and noted that there was no fistu- 
la five days later, indicating that the in- 
ternal urinary sphincter was intact. He 
also presented experimental evidence of 
the presence of an internal sphincter in 
dogs by destroying the membranous por- 
tion of the urethra without impairing con- 
tinence. Born injected plaster of Paris 
into the bladders of live dogs and human 
cadavers via the ureters and noted that 
when small amounts were injected there 
were no casts of the posterior portion of 
the urethra, but when the bladder was 
filled with plaster and the tension of the 
detrusors equaled that of the internal 
sphincter, the latter gave way and a cast 
of the prostatic portion of the urethra was 
also formed. From this he concluded that 
an internal muscle is present and that it 
remains in a state of involuntary tonicity. 
Thomson-Walker passed a small catheter 
beyond the external sphincter, so that its 
tip lay in the prostatic fossa, and observed 
that sometimes he obtained urine and 
sometimes did not. He also noted that at 
times the prostatic cavity was empty while 
the bladder was full, and also that when 
the bladder was empty no urine remained 
in the prostatic fossa. R. A. Moore sug- 
gested that the beneficial effects of pros- 
tatectomy may be the result of destruction 
of the internal sphincter rather than the 
removal of 50 or 100 Gm. of prostatic 
_ tissue. 

Triangular Ligament.—This is a firm, 
- inelastic barrier that stretches across the 
‘inferior rami of the pubic bones just be- 
‘low the arch of the symphysis and meas- 
ures about 4 cm. from top to bottom. Its 
horizontal measurement varies with the 


angle of the pubic arch. It does not cover 


the entire space as it stretches from bone 
to bone but leaves a small gap between its 
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upper margin and the arcuate ligament. 
Through this opening pass the deep dorsal 
vein of the penis with its accompanying 
nerve and artery; all other perineal struc- 
tures must pass through the triangular 
ligament in order to reach the pelvis. It is 
composed of two fascial layers between 
which are the deep transverse perineal 
muscles, the external urethral sphincter 
muscle of the membranous portion of the 
urethra and the body of Cowper’s gland. 
The external urethral sphincter is com- 
posed of striped muscle and envelops the 
urethra at the membranous portion like 
a collar. It is sometimes referred to as the 
compressor urethra muscle (Henle). 
The inferior fascia of the triangular 
ligament is a very strong layer, which, 
after stretching across the space between 
the pubic bones, becomes continuous with 
Buck’s fascia as the latter invests the bulb 
and the corpora of the penis. The upper 
end of the triangular ligament is open and 
free of fascial attachments, while its base 
becomes continuous with Colles’ fascia to 
form the superficial perineal pouch, which 
is nothing more than the pouch created by 
the superficial fascia as it dips deep in the 
perineum above the anus to become con- 
tinuous with the base of the triangular 
ligament. Extravasation in the perineum 
is therefore limited because of this pouch, 
which is closed behind in front of the anus, 
closed laterally at the sides of the perineum 
and open on top and forward into the scro- 
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tum and around the spermatic cords. 

The deep perineal pouch is the space 
between the inferior and superior layers 
of fascia of the triangular ligament. 

Vascular Anatomic Picture.—Veins: In 
retropubic prostatectomy, the first vessels 
confronting the surgeon after the prevesi- 
cal space has been cleared are the many 
small veins in the fatty tissue on the sur- 
face of the prostatic capsule and the many 
large vessels on the lateral surfaces that 
comprise the lateral plexus of veins. The 
former are to be brushed aside or under- 
run, and the latter are to be shunned. In 
no other operation on the prostate is there 
need for dealing with this group of veins. 

The year 1947 found a colleague (No- 
back) and myself ideally situated to carry 
on a study of the vascular anatomic pic- 
ture in the male pelvis, especially as ap- 
plicable to retropubic prostatectomy, How- 
ever, until plastics became available there 
was no material, such as Vinylite, that 
could be used in a liquid state for injection 
and would crystallize into a firm perma- 
nent cast within a day or two at room 
temperature. There was no other way, it 
seemed, to carry out properly an anatomic 
study of the thin-walled, easily torn veins 
of the pelvic plexus. In dissecting our 
first cadavers, it was extremely difficult 
to dissect even a short segment of vein 
without lacerating it. Separating the en- 
tire plexus was impossible. We discovered 
that by injecting the deep dorsal vein of 
the penis we could produce a colored plastic 
mold of the veins in the pelvis. 

The veins in the pelvis, like those any- 
where else in the body, are subject to con- 
siderable variation. The deep dorsal vein 
of the penis enters the pelvis from the 
perineum by passing under the arcuate 
ligament of the pubis and over the edge of 
the triangular ligament. This vessel and 
its accompanying nerve and artery are 
the only structures that do not penetrate 
the triangular ligament to reach the pelvis. 
It is through this space around the vein 
that free blood in the retropubic space can 
find its way into the perineum. Clinically 
this is manifested as ecchymosis around 
the shaft of the penis, scrotum and peri- 
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neum. When the extravasation is more ex- 
tensive, the large écchymotic area con- 
forms to the fascial limits of the super- 
ficial perineal pouch. 

Trifurcation of the Deep Dorsal Vein 
of the Penis: On entering the pelvis over 
the apex of the prostate gland, the deep 
dorsal vein of the penis immediately tri- 
furcates into two large lateral veins (right 
and left) and a smaller superficial or 
median branch. Each of the lateral veins 
divides into several smaller veins as they 
hug the prostate and sweep around its 
lateral walls. This comprises the lateral 
venous plexus of the prostate. Here it is 
joined by the pudendal veins, which are 
the main trunks into which venous blood 
from the scrotum and perineum is poured. 
There is free communication between the 
lateral and the pudendal plexus of veins. 
Branches are also sent to the lateral 
plexus by the rings of veins around the 
external rim of the obturator foramen. 
This is the obturator plexus, which con- 
sists of two rings of veins, one large and 
one small. The larger ring forms a larger 
oval than the obturator foramen, with its 
base resting on part of the quadriceps 
femoris muscle and the top arc resting on 
the pectineus muscle, It is more super- 
ficial than the smaller one. The small ring 
rests on the surface of the external obtu- 
rator muscle and receives its branches 
from the larger ring around it. It collects 
venous blood from the upper part of the 
thigh and receives a considerable amount 
from near the acetabulum. It gives off 
emptying branches of considerable size to 
both the lateral and the pudendal plexus. 

Vesical Plexus: As the lateral and pu- 
dendal plexuses continue upward to sur- 
round the inferior lateral surfaces of the 
bladder, branches are received from the 
anterior and lateral surfaces of the blad- 
der, the seminal vesicles, the lower parts 
of the ureters and the hemorrhoidal 
vessels. Smaller parietal branches come 
from the levator ani muscles. Like the 
plexus around the prostate, the vesical 
plexus is a dense mass of veins firmly held 
together by rather loose pelvic fascia and 
connective tissue. This group of many 
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veins fuses sharply into two or three 
larger veins, which become the roots of 
the internal iliac veins. 


The superficial branch of the deep dorsal 
vein of the penis or median vein drains 
the distal half of the bladder and empties 
into the deep dorsal vein as it emerges 
into the pelvis under the pubes. Parietal 
branches are received from the backs of 
the pubic bones as well as the smaller 
visceral branches near the prostatovesical 
juncture. It is the first large vein to con- 
front the surgeon during exposure for 
retropubic prostatectomy. It is quite large, 
lies just left of the midline in loose fatty 
tissue and is easily retractable without 
laceration. Descending from the lower 
third of the bladder, it increases in size 
on its downward course. On the surface 
of the prostate it attains considerable size 
and soon dips down into the pocket be- 
tween the puboprostatic ligaments. 


Veins on the Surface of the Prostate: 
A small group of small veins lies in a 
fatty pad of loose areolar tissue on the 
anterior surface of the sheath of the pros- 
tate and empty directly into the lateral 
plexus on each side. These vessels have 
no communication with the anterior sur- 
face of the prostatic sheath, for in the 
great majority of instances they can be 
gently brushed aside with a wet stick 
sponge. In the occasional case one cannot 
retract the vessels and their fatty cushion 
without opening these veins. In such in- 
stances the vessels are underrun with a 
suture ligature. 


Arteries.—There are only two true ar- 
teries to the prostate gland, the inferior 
vesical and the middle hemorrhoidal. Both 
are direct branches of the internal iliac. 
The internal pudendal artery, which is also 
a branch of the internal iliac, is often de- 
scribed as part of the blood supply to the 
prostate, but I am not completely recon- 
ciled to this. It sends blood to the trans- 
verse perineal muscle, bulb and triangular 
ligament and penis, and rarely does it 
send a branch however small to the pros- 
tate. 

The middle hemorrhoidal artery gives 
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off a branch to the lower ureter shortly 
after it originates from the internal iliac 
artery. This is the ureteral branch, which 
is the principal source of bleeding in op- 
erations on the lower part of the ureter. 
In our dissections it was seen as a com- 
paratively large artery spiraling up the 
lowest 2 inches (5 cm.) of the ureter. The 
middle hemorrhoidal artery is an irregular 
branch that may arise from the internal 
iliac or even from the inferior vesical 
artery. It proceeds forward, giving off 
branches to the seminal vesicles and the 
upper part of the vas deferens to form an 
anastomosis with the superior and inferior 
hemorrhoidal arteries. A small branch is 
given off to the base of the bladder before 
it terminates as a tiny vessel in the base 
of the prostate. This is the small vessel 
sometimes seen below the mucous mem- 
brane at the posterior commissure after 
the prostate has been removed. Although 
it is tiny, it is sometimes quite distinct, 
but never, to my knowledge, has it been 
the source of serious hemorrhage. Al- 
though the middle hemorrhoidal artery 
plays an insignificant role in supplying 
blood to the prostate gland, it is the only 
artery on its floor. Once the gland has 
been enucleated, arterial bleeding from the 
floor can arise only from the torn end of 
the middle hemorrhoidal artery at the neck 
of the bladder. Only on rare occasions 
does one find a prostatic branch of the 
internal pudendal artery, and when pres- 
ent it is always minute. 


The inferior vesical artery, or the “geni- 
tovesical artery” of the French, is the 
principal source of blood supply to the 
prostate. It is a direct terminal continua- 
tion of the visceral half of the internal 
iliac artery. Arising near the ischial spine, 
it proceeds forward and downward on the 
floor of the pelvis (levator ani muscle) 
to come into contact with the lateral and 
inferior margin of the bladder. There it 
gives off its first vesical branch and small 
branches to the lower part of the ureter 
and the seminal vesicle, which anastomose 
freely with branches of the middle hemor- 
rhoidal artery. As it proceeds toward the 
prostate, three other lateral vesical 


JOURNAL OF THE INTERNATIONAL COLLEGE OF SURGEONS 


branches and an anterior capsular branch 
are given off from it before it enters the 
substance of the prostate gland at 5 and 7 
o’clock at the prostatovesical juncture. As 
it pierces the prostatic sheath to terminate 
in the gland, it gives off the inferior capsu- 
lar artery. 

The two capsular arteries, which supply 
the prostatic sheath and the peripheral 
surface of the prostate, are both branches 
of the inferior vesical. The anterior capsu- 
lar artery is a middle branch arising from 
its parent on the inferolateral surface of 
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the bladder and follows an anterior spiral- 
ing course downward, so that, by the time 
it reaches the vesical neck, it is in a posi- 
tion between 11 and 12 o’clock on the an- 
terior surface of the gland. The inferior 
capsular artery is the last branch to be 
given off before its parent terminates in 
the prostate gland. It proceeds downward 
on the inferior-lateral surface of the 
sheath to anastomose with the internal 
pudendal branches to the triangular liga- 
ment and the penis. Anomalous arteries to 
the prostate are rare. 


II. The Operation: Advantages, Technic 
Postoperative Care and Complications 


tatectomy over the other types of 
prostatectomy may be briefly given as 
(1) the remarkable postoperative comfort 
of the patient, (2) the minimum degree 
of shock, (8) the excellent postoperative 
results and minimum complications and 
(4) the ease with which the operation can 
be learned, 
1. Comfort of the Patient.—This is diffi- 
cult to describe, but I can think of no 
better way to emphasize the degree of 


Te advantages of retropubic pros- 


postoperative comfort than to state that 


in my first 100 cases of retropubic pros- 
tatectomy, 26 per cent of the patients re- 
quired not a single dose (injection or 
otherwise) of even a mild opiate, and that 
another 23 per cent required only a single 
injection of a mild opiate, such as demerol 
(50 to 75 mg.) for complete comfort 
throughout the postoperative course. Even 
those were given an opiate for precordial 
pain as long as ten days after the opera- 
tion were included in the group who re- 
ceived the injection. 

This remarkable comfort permits early 
ambulation, so that most of my patients, 
in spite of their years, are out of bed 
within twenty-four or forty-eight hours. 
The hospital stay in most instances is far 
less than two weeks, and for one patient 
it was only five days (this patient wanted 
to be home for Christmas). 


2. Minimum Degree of Shock.—Many of 
these patients cannot stand a great deal 
of shock; most of them have cardiac 
damage of some sort (Beneventi and Twi- 
nem reported 56 per cent, while Brick 
and Peters reported cardiac abnormalities 
in 85 per cent of their cases). I have per- 
formed retropubic prostatectomy on quite 
a few patients who were bad surgical risks 
and who would undoubtedly be considered 
by some to be excellent candidates for a 
two-stage prostatectomy, only to have 
these patients respond excellently to retro- 
pubic prostatectomy and go on to a speedy 
recovery. Even the “poor risk’ patients do 
not relish a second trip to the operating 
room, which in itself is enough to lower 
their morale. The patient gets well to go 
home, not to go back to the operating room. 

3. Excellent Postoperative Results.— 
Complications, particularly at the bladder 
neck, are avoided or minimized by care- 
fully trimming the vesical orifice at the 
time of operation. The urine becomes 
sparklingly clear in about three to five 
weeks. The prospect of the old bugbear, 
osteitis pubis, is remote, for it is no more 
a complication of retropubic prostatectomy 
than it is of suprapubic and other abdomi- 
nal operations. Urinary and sexual con- 
tinence after retropubic prostatectomy 
remains intact and undisturbed, and in- 
jury to the rectum or contiguous struc- 
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tures is practically unknown. 

4. Ease of Learning the Technic.—One 
or more students may watch all steps of 
the operation at the same time. After 
scrubbing for several retropubic prosta- 
tectomies the novice can quickly grasp the 
essential features and carry out the opera- 
tion without too much difficulty. Unlike 
perineal prostatectomy this procedure in- 
volves no fear of injurying the rectal wall, 
and unlike transurethral prostatectomy, 
it does not require a long apprenticeship 
under careful guidance. 

Indications for Retropubic Prostatec- 
tomy.—When does one perform retropu- 
bic prostatectomy? A terse answer to this 
general question is simply, when there 
is an uncomplicated benign prostatic en- 
largement (over 25 Gm.) in any patient, 
whether he is lean or fat. If the prostatic 
enlargement is complicated by vesical tu- 
mor, the situation calls for opening the 
bladder unless the tumor is small and can 
be dealt with satisfactorily via the trans- 
urethral route. I personally prefer and 
carry out retropubic prostatectomy in the 
presence of infected bladder and multiple 
vesical calculi. 

Estimating the Size of the Prostate: 
The preoperative determination of the 
exact weight of the prostate by any one 
method is practically impossible. A rea- 
sonable estimate of its size serves well in 
selecting the most suitable type of opera- 
tion for dealing with the obstruction in 
question. This can be arrived at by em- 
ploying a combination of rectal palpation 
with endoscopic and cystourethrographic 
examination. The more methods employed 
for the same patient the more accurate 
will the estimate be. 

Rectal Palpation: For rectal examina- 
tion the patient is placed in the knee-chest 
position on a table or bed. It is more 
comfortable for the patient and permits 
higher insertion of the examining finger. 
Rectal palpation is valueless in estimating 
the size of median, subcervical, subtrigo- 
nal or anterior lobe enlargement, because 
none of these can be felt by the finger 
in the rectum. A combination of lateral 
lobe hypertrophy plus median or subcer- 
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vical lobes can be palpated with some de- 
gree of accuracy, provided the lateral 
lobes comprise the principal enlargement. 

In the presence of simple lateral lobe 
enlargement without intrusion into the 
bladder, the full extent of the lateral 
lobes can be felt. In this type of hyper- 
trophy the enlargement is lengthwise; the 
width remains the same. The opposite is 
true in the presence of middle lobe en- 
largement (median or subcervical) ; the 
breadth is increased and the length re- 
mains the same. 

The only other lobe that can be com- 
pletely felt by the rectal finger is the pos- 
terior lobe of Lowsley, which presents its 
entire surface to the examining finger. 
The importance of the accessibility of this 
lobe becomes appreciated when one real- 
izes that 75 per cent of all carcinomas of 
the prostate originate in Lowsley’s pos- 
terior lobe (Young, Moore, Huggins). 

Cystourethrographic Study: This is an 
excellent method of determining the size 
of the prostate gland, and in many parts 
of the United States it is preferred over 
endoscopic study and found to be much 
more accurate. 

For this, two films are taken, both with 
the patient in the semilateral position so 
that the innominate bone does not in- 
sinuate itself between the roentgen tube 
and the urethra. The first film is the air 
cystogram and is taken with a red rubber 
catheter (radiopaque) and 150 ce. of air 
in the bladder (injected into the bladder 
with a handbulb syringe). The catheter 
is removed, air being left in the bladder, 
and a section of catheter about 6 inches 
(15 cm.) long is then inserted into the 
urethra and held firmly in place with the 
left hand. With a hand bulb syringe con- 
taining opaque medium in the right hand 
the substance is squeezed into the cathe- 
ter, forcing open the external urethral 
sphincter and thereby lining the walls of 
the posterior urethra with opaque medium 
and allowing some to enter the bladder. 
This second exposure is taken during the 
injection, but not until at least 15 cc. of 
medium has entered the bladder. This is 
the urethrogram. 
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The air cystogram with the catheter in 
place indicates the status of the floor of 
the neck of the bladder: whether there is 
elevation due to median bar, subcervical 
or median lobe. Normally the catheter 
should enter the bladder without any de- 
flection. In the presence of elevation of 
the bladder floor at its neck, there is an 
anterior deflection of the catheter. Pos- 
terior deflection of the catheter signifies 
prostatic abscess. The soft tissue shadow 
of the intruding prostate can be seen 
against the air background of the cysto- 
gram. 

The urethrogram gives information on 
the status of the lateral lobes and the 
presence of carcinoma. As the lateral 
lobes increase in size and the limit of cap- 
sular tension is reached, the lobes press 
against one another so that the diameter 
of their touching surfaces is increased, 
in much the same manner as when two 
soft rubber balls are pressed against one 
another. In the semilateral position, the 
increase in this diameter becomes appar- 
rent and is referred to as “lateral lobe 
spread” of the prostate. The greater the 
“spread” the larger the lateral lobes. Car- 
cinoma in the urethrogram is character- 
ized by a thin, irregular, inelastic pros- 
tatic urethra. 

Endoscopic Study: Although this can 
be dispensed with in contemplating trans- 
urethral or suprapubic prostatectomy, it 
should not be omitted in planning retro- 
pubic or perineal prostatectomy. The 
possible presence of bladder tumors and 
diverticula make the difference. Both of 
these complications are amenable to treat- 
ment by the suprapubic route, while in 
the case of transurethral resection the 
tumor can be resected at one sitting and 
the diverticula removed at a later sitting. 
Similarly, retropubic prostatectomy may 
be carried out as the first stage of the 
operation and diverticulectomy may then 
be carried out through a previously un- 
opened bladder as the second stage. The 
presence of vesical calculi is not a con- 
traindication to retropubic prostatectomy. 
When stones are too large to pass through 
the neck of the bladder, the latter can be 
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made large enough to accommodate their 
passage by making a vertical incision. 

Types of Prostatic Enlargement.—The 
following is a simple classification of pros- 
tatic enlargement based on pathologic hy- 
pertrophy. Each has its own clinica] mani- 
festations. 


1. Simple lateral lobe.................. (bilobar) 
2. Median Iobe...................... (middle lobe) 
3. Subcervical lobe........ (also middle lobe) 
4. Lateral lobe plus median 

5. Lateral lobe plus subcervical 

lobe .. (trilobar) 


Median bar is not considered here, for 
actually it is not hypertrophy of the pros- 
tate but simply inflammatory hypertro- 
phy of the posterior commissure. 

The Role of Intravenous Urographic 
Procedures in Determining the Size of the 
Prostate. — The excretory urogram is 
probably the most important single diag- 
nostic device in urology. It gives much in- 
formation on renal function, especially 
tubular excretion. The film outlines the 
bones and soft tissue shadows: it outlines 
the bladder, and where there is prostatic 
enlargement a soft tissue shadow is seen 
on the vesical base line. The ideal type 
of prostatic enlargement suited for retro- 
pubic prostatectomy is the bilobar type in 
which the bladder sphincter remains in- 
tact and firm, thereby preventing intru- 
sion into the bladder of the enlarging 
prostate and allowing the growing gland 
to push it and the rest of the bladder up 
out of the pelvis en masse. When this 
happens, the lower ureters become hook- 
shaped because they must double back on 
themselves in order to reach the bladder. 
This is best demonstrated by the intrave- 
nous urogram. In short, when the excretory 
urogram (twenty or thirty minute film) 
shows a large soft tissue shadow on the 
base line of the bladder with hooking of 
the lower ureters it is pathognomonic of 
massive lateral lobe enlargement of the 
prostate without intrusion into the blad- 
der. This is the ideal situation for retro- 
pubic prostatectomy; the prostate is 
large, the sphincter is intact, and both 
the bladder neck and the prostate are high 
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and almost out of the pelvis, within easy 
reach of the surgeon. 

On the other hand, the intravenous pye- 
logram may be misleading, for in many 
instances one may see a large prostatic 
soft tissue shadow on the bladder base 
line which is actually due not to pros- 
tatic enlargement but to an hypertrophied 
trigone. The prostate in these cases is 
very small. 

Technic.—Almost every surgeon has a 
technic of his own. I too have changed 
from time to time until now, when I be- 
lieve the technic is simplified. Without 
going into all the details, I wish to stress 
the following eight steps, which are most 
important and contribute greatly to the 
success or failure of the operation. 


1. Position of the Patient: The patient 
is placed on the table with the legs out- 
stretched. The site of operation is thor- 
oughly scrubbed with green soap and 
water, and the table is tilted into a slight 
Trendelenburg position. (Just five days 
ago I operated on a “poor risk’ who had 
cardiac difficulties and was propped up 
on the table with two pillows under his 
head and shoulders. This did not inter- 
fere with satisfactory exposure.) 

2. Exposure of the Prostate: Fatty tis- 
sue in the retropubic space is brushed 
aside with a wet stick sponge. No pads 
are placed in the lateral recesses of the 
prostate. 

3. Capsular Guy Sutures: Only 2 are 
used, one on each side of the midline and 
both distal to the proposed line of the 
capsular incision. 

4. The Prostatic Incision: This is made 
transversely across the visible dome of 
the prostate. A vertical incision here is 
fraught with the danger of extending 
downward and injuring the external uri- 
nary sphincter or extending upward and 
cutting the internal urinary sphincter. 

5. Hemostasis after Enucleation: This 
is mainly dependent on the inherent con- 
tractility of the prostatic envelope (cap- 
sule and its immediate surroundings). 
Methods of stimulating capsular contrac- 
tion are the use of hot packs or hot solu- 
tions in the fossa, removal of prostatic 
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remnants and the control of excessive 
bleeding. One notices that when the ade- 
noma is “cleanly” removed the prostatic 
fossa contracts immediately. Hemostasis 
is more easily maintained if hemostatic 
sutures are taken at 5 and 7 o’clock at 
the vesical neck in order to ligate the 
torn ends of the inferior vesical arteries. 

6. Treatment of the Bladder Neck: The 
caliber of the vesical orifice is tested for 
adequacy by inserting a stick sponge or 
the middle finger into it. If the neck per- 
mits passage with ease, it is adequate. 
If it is constricted, a wedge-shaped piece 
is excised from the floor at 6 o’clock. 
Torn pieces of mucous membrane are 
carefully excised; if they are left behind 
in the hope that they will slough away, 
they may act as foci for the development 
of adhesions and veils across the neck of 
the bladder. 

7. Urethral Catheters: Almost any type 
may be used, depending on the surgeon’s 
inclination. I personally like the open end 
type. Millin and European surgeons seem 
to prefer a straight catheter held in place 
by strappings. Some urologists have per- 
formed successful retropubic prostatec- 
tomies without the use of any catheter at 
all (Bond). In the case of 1 of my private 
patients I removed the catheter after only 
seventeen hours, with no ill effects. These 
statements are made simply to stress the 
fact that there is no hard and fast policy 
about catheters. 

8. Two-Stitch-Closure of the Capsule: 
Only 2 sutures are used for closing the 
prostatic incision, and for this the original 
long ends of the guy sutures are used. In 
my opinion the watertight closure is un- 
necessary, for there is nothing to recom- 
mend it. If the catheter drains well, the 
bladder will never become full and there 
will be no seepage through the wound. 
On the other hand, if the catheter becomes 
blocked, the two-stitch closure will act as 
a safety valve for the escape of fluid which 
might otherwise overdistend the bladder. 

Postoperative Management. — During 
the first hour the catheter should be 
flushed with a hand-bulb syringe every 
fifteen minutes to make certain there is 
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The air cystogram with the catheter in 
place indicates the status of the floor of 
the neck of the bladder: whether there is 
elevation due to median bar, subcervical 
or median lobe. Normally the catheter 
should enter the bladder without any de- 
flection. In the presence of elevation of 
the bladder floor at its neck, there is an 
anterior deflection of the catheter. Pos- 
terior deflection of the catheter signifies 
prostatic abscess. The soft tissue shadow 
of the intruding prostate can be seen 
against the air background of the cysto- 
gram. 

The urethrogram gives information on 
the status of the lateral lobes and the 
presence of carcinoma. As the lateral 


lobes increase in size and the limit of cap- 
sular tension is reached, the lobes press 
against one another so that the diameter 
of their touching surfaces is increased, 
in much the same manner as when two 
soft rubber balls are pressed against one 
another. In the semilateral position, the 


increase in this diameter becomes appar- 
rent and is referred to as “lateral lobe 
spread” of the prostate. The greater the 
“spread” the larger the lateral lobes. Car- 
cinoma in the urethrogram is character- 
ized by a thin, irregular, inelastic pros- 
tatic urethra. 

Endoscopic Study: Although this can 
be dispensed with in contemplating trans- 
urethral or suprapubic prostatectomy, it 
should not be omitted in planning retro- 
pubic or perineal prostatectomy. The 
possible presence of bladder tumors and 
diverticula make the difference. Both of 
these complications are amenable to treat- 
ment by the suprapubic route, while in 
the case of transurethral resection the 
tumor can be resected at one sitting and 
the diverticula removed at a later sitting. 
Similarly, retropubic prostatectomy may 
be carried out as the first stage of the 
operation and diverticulectomy may then 
be carried out through a previously un- 
opened bladder as the second stage. The 
presence of vesical calculi is not a con- 
traindication to retropubic prostatectomy. 
When stones are too large to pass through 
the neck of the bladder, the latter can be 
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made large enough to accommodate their 
passage by making a vertical incision, 
Types of Prostatic Enlargement.—The 

following is a simple classification of pros- 
tatic enlargement based on pathologic hy- 
pertrophy. Each has its own clinica] mani- 
festations. 

. Simple lateral lobe 

. Median Iobe 


(bilobar) 
(middle lobe) 
; (also middle lobe) 
. Lateral lobe plus median 
lobe (horsecollar) 
. Lateral lobe plus subcervical 
lobe .. (trilobar) 

Median bar is not considered here, for 
actually it is not hypertrophy of the pros- 
tate but simply inflammatory hypertro- 
phy of the posterior commissure. 

The Role of Intravenous Urographic 
Procedures in Determining the Size of the 
Prostate. — The excretory urogram is 
probably the most important single diag- 
nostic device in urology. It gives much in- 
formation on renal function, especially 
tubular excretion. The film outlines the 
bones and soft tissue shadows: it outlines 
the bladder, and where there is prostatic 
enlargement a soft tissue shadow is seen 
on the vesical base line. The ideal type 
of prostatic enlargement suited for retro- 
pubic prostatectomy is the bilobar type in 
which the bladder sphincter remains in- 
tact and firm, thereby preventing intru- 
sion into the bladder of the enlarging 
prostate and allowing the growing gland 
to push it and the rest of the bladder up 
out of the pelvis en masse. When this 
happens, the lower ureters become hook- 
shaped because they must double back on 
themselves in order to reach the bladder. 
This is best demonstrated by the intrave- 
nous urogram. In short, when the excretory 
urogram (twenty or thirty minute film) 
shows a large soft tissue shadow on the 
base line of the bladder with hooking of 
the lower ureters it is pathognomonic of 
massive lateral lobe enlargement of the 
prostate without intrusion into the blad- 
der. This is the ideal situation for retro- 
pubic prostatectomy; the prostate is 
large, the sphincter is intact, and both 
the bladder neck and the prostate are high 
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and almost out of the pelvis, within easy 
reach of the surgeon. 

On the other hand, the intravenous pye- 
logram may be misleading, for in many 
instances one may see a large prostatic 
soft tissue shadow on the bladder base 
line which is actually due not to pros- 
tatic enlargement but to an hypertrophied 
trigone. The prostate in these cases is 
very small. 

Technic.—Almost every surgeon has a 
technic of his own. I too have changed 
from time to time until now, when I be- 
lieve the technic is simplified. Without 
going into all the details, I wish to stress 
the following eight steps, which are most 
important and contribute greatly to the 
success or failure of the operation. 

1. Position of the Patient: The patient 
is placed on the table with the legs out- 
stretched. The site of operation is thor- 
oughly scrubbed with green soap and 
water, and the table is tilted into a slight 
Trendelenburg position. (Just five days 
ago I operated on a “poor risk” who had 
cardiac difficulties and was propped up 
on the table with two pillows under his 
head and shoulders. This did not inter- 
fere with satisfactory exposure.) 

2. Exposure of the Prostate: Fatty tis- 
sue in the retropubic space is brushed 
aside with a wet stick sponge. No pads 
are placed in the lateral recesses of the 
prostate. 

3. Capsular Guy Sutures: Only 2 are 
used, one on each side of the midline and 
both distal to the proposed line of the 
capsular incision. 

4. The Prostatic Incision: This is made 
transversely across the visible dome of 
the prostate. A vertical incision here is 
fraught with the danger of extending 
downward and injuring the external uri- 
nary sphincter or extending upward and 
cutting the internal urinary sphincter. 

5. Hemostasis after Enucleation: This 
is mainly dependent on the inherent con- 
tractility of the prostatic envelope (cap- 
sule and its immediate surroundings). 
Methods of stimulating capsular contrac- 
tion are the use of hot packs or hot solu- 
tions in the fossa, removal of prostatic 
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remnants and the control of excessive 
bleeding. One notices that when the ade- 
noma is “cleanly” removed the prostatic 
fossa contracts immediately. Hemostasis 
is more easily maintained if hemostatic 
sutures are taken at 5 and 7 o’clock at 
the vesical neck in order to ligate the 
torn ends of the inferior vesical arteries. 

6. Treatment of the Bladder Neck: The 
caliber of the vesical orifice is tested for 
adequacy by inserting a stick sponge or 
the middle finger into it. If the neck per- 
mits passage with ease, it is adequate. 
If it is constricted, a wedge-shaped piece 
is excised from the floor at 6 o’clock. 
Torn pieces of mucous membrane are 
carefully excised; if they are left behind 
in the hope that they will slough away, 
they may act as foci for the development 
of adhesions and veils across the neck of 
the bladder. 

7. Urethral Catheters: Almost any type 
may be used, depending on the surgeon’s 
inclination. I personally like the open end 
type. Millin and European surgeons seem 
to prefer a straight catheter held in place 
by strappings. Some urologists have per- 
formed successful retropubic prostatec- 
tomies without the use of any catheter at 
all (Bond). In the case of 1 of my private 
patients I removed the catheter after only 
seventeen hours, with no ill effects. These 
statements are made simply to stress the 
fact that there is no hard and fast policy 
about catheters. 

8. Two-Stitch-Closure of the Capsule: 
Only 2 sutures are used for closing the 
prostatic incision, and for this the original 
long ends of the guy sutures are used. In 
my opinion the watertight closure is un- 
necessary, for there is nothing to recom- 
mend it. If the catheter drains well, the 
bladder will never become full and there 
will be no seepage through the wound. 
On the other hand, if the catheter becomes 
blocked, the two-stitch closure will act as 
a safety valve for the escape of fluid which 
might otherwise overdistend the bladder. 

Postoperative Management. — During 
the first hour the catheter should be 
flushed with a hand-bulb syringe every 
fifteen minutes to make certain there is 
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no obstruction due to clots. When blood 
clots cease to form, bladder irrigations 
are dispensed with. From then on the 
catheter is checked to make certain there 
is free drainage. As long as there is no 
obstruction to the free flow of urine from 
the bladder, the appearance of frankly 
bloody urine at this stage is inconse- 
quential. 

As a rule the patient is fairly com- 
fortable and free from pain and rarely 
requires more than smal] doses of demerol 
or codeine during the first twenty-four 
hours. After his return to his room he 
is usually interested in his surroundings 
and often states that the only uncomfort- 
able part of the operation is the presence 
of the urethral catheter. 

Blood Loss: It is my policy to give all 
patients 500 cc. of transfused whole blood 
either during or shortly after the opera- 
tion. The replacement of blood renders 
the patient better able to resist infection; 
it elevates his morale and speeds up con- 
valescence by eliminating the long wait- 
ing period before the blood levels return 
to normal. 

By giving transfusions to all patients 
who had sustained a blood loss of 250 cc. 
or less during a_ prostatic operation 
(transurethral resection), Nesbit and 
Conger were able to show a reduced in- 
cidence of postoperative shock and in- 
fection. 

The blood loss due to retropubic pros- 
tatectomy is subject to wide variations. 
For instance, Goodyear and Beard re- 
ported an average blood loss of 640 cc. 
in a series of 20 patients, while Millin 
noted an average loss of only 80 cc. in a 
series of 25 consecutive cases. Millin in- 
jected 20 cc. of 1 per cent procaine solu- 
tion with 0.5 cc. of pitressin into the pros- 
tate before enucleation. 

Early Ambulation: Early ambulation 
means getting out of bed and walking, not 
getting out of bed and sitting a chair. 
According to Dock, the energy exchange 
of sitting in a chair is not much higher 
than that of lying in bed so far as basal 
metabolism is concerned. 

Like other therapeutic measures, early 


MAY, 1954 


ambulation can resemble a double-edge 
sword and do harm as well as good. The 
obvious contraindications are hemorrhage 
or the fear of hemorrhage, cardiac insuffi- 
ciency and cachexia. The great advan- 
tages are that morale is lifted, care is 
simplified, asthenia is avoided and the 
incidence of pulmonary complications is 
lowered. 

Patients who move with great effort 
should not be required to become ambu- 
latory early. For instance, the large, 
heavy man who feels depleted of physical 
energy the first four or five days after 
the operation should be permitted to re- 
main in bed until he feels the desire for 
bathroom privileges and for short walks 
to the solarium. 

Straining seems to be a real hazard, 
which the patient should learn to avoid. 
He should be taught not to close his mouth 
or glottis while changing position or 
emptying his bowels. The bed exercises 
of rolling, turning and stretching are nor- 
mal during restful sleep. 

The effect of early ambulation and bed 
exercises in reducing the incidence of 
postoperative thrombosis and emoblism 
is undisputed. The principal sources of 
thrombi from which emboli may break off 
and lodge in distant parts of the body are 
the veins of the legs and pelvis. In 399 
consecutive autopsies performed at the 
New York Hospital, Dock observed a 5 
per cent mortality rate due to pulmonary 
embolism secondary to thrombi in the legs 
and pelvis. Hunter and his co-workers dis- 
sected the leg veins of 169 postmortem 
specimens and observed that thrombosis 
was three times as frequent in those who 
did not excercise as in those who did. 

Bed Rest: The harmful effects of bed 
rest can be summarized as follows. It 
leads to constipation, abdominal] disten- 
‘tion, impairment of the appetite, bed 
sores, loss of muscles tone, wasting, mus- 
cle cramps, persistent muscle spasms, loss 
of calcium from the skeleton, calcinuria, 
the formation of urinary stones of recum- 
beney and, worst of all, profound depres- 
sion in morale. It leads to pulmonary con- 
gestion in old people and renders them 
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susceptible to pulmonary embolism due 
to fragmentation from thrombi of the legs 
and pelvis. As for comfort, the bedpan is 
uncomfortable and annoying; reaching 
for the commode requires less energy. 

Care of the Catheter.—The comfort of 
the patient is dependent to a great extent 
on the patency of the urethral catheter. 
For the first hour after the operation this 
is tested by injecting a small hand bulb 
syringeful of water into the bladder every 
fifteen minutes until no clots appear in the 
return. Sometimes when a small blood 
clot is obstructing the catheter it can be 
dislodged by suddenly squeezing and re- 
leasing the rubber tubing with the fingers. 
This creates sudden positive and negative 
pressure, pushing out the clot and sucking 
back fluid. 

Another factor in preventing the for- 
mation of clots in the bladder is the free 
flow of urine from the kidneys into the 
bladder, where it mixes with blood and 
passes out of the catheter. This requires a 
fluid intake of 5,000 cc. per day or more. 
Fluid given parenterally at the rate of 
500 cc. per hour ( a safe rate which will 
not overburden the heart), will allow be- 
tween 400 and 500 cc. of urine to be 
poured into the bladder per hour and will 
help prevent clotting of blood in the 
bladder. 

Removal of the Catheter: Ordinarily, 
the catheter is removed any time after 
the fifth postoperative day. My rule is 
to withdraw it on the sixth or seventh 
day. Before it is removed, however, the 
bladder is filled with a measured quantity 
of sterile water. After the catheter is 
out, the patient is told to empty his blad- 
der into a graduated jar. In this way a 
rough estimate of the amount of residual 
urine can be made (this of course is not 
absolutely accurate). It also is an index 
to the effectiveness of the urinary sphinc- 
ter. 

Should the catheter drop out of the 
urethra spontaneously after the first day, 
the patient is given a voiding test (if the 
urine is not too bloody). If, after being 
without a catheter for five or six hours, 
the patient is still unable to void, or if 
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there is leakage through the abdominal 
wound, a small catheter, preferably a No. 
16 or 18 F. is passed into the bladder and 
strapped in position. If he is able to void, 
the catheter remains out. 

The reinsertion of the urethral catheter 
during the first few days of the postopera- 
tive period carries danger of infection. 
Catheterization must be carried out under 
the strictest asepsis. In most of my pa- 
tients in whom postoperative meatal stric- 
tures and epididymitis developed, the ure- 
thral catheter had to be reintroduced. 

Care of the Bowels.—On the second or 
third day the patient may be given a mild 
cathartic, such as milk of magnesia or 
cascara sagrada. Enemas are forbidden 
during the first twelve days because of 
the danger of injuring the rectal wall. Al- 
though this danger is admittedly small, it 
should not be overlooked. 

Abdominal distention or meteorism is 
not often seen in patients who have under- 
gone prostatectomy. When it does occur, 
it disturbs the smooth convalescence of 
the patient and interferes with firm heal- 
ing of the abdominal wound. 

If gentle catharsis fails to relieve ab- 
dominal distention I administer 20 cc. of 
a 10 per cent hypertonic solution of sodi- 
um chloride intravenously, using a small 
needle, so that it requires five minutes 
to complete the injection (4 cc. per min- 
ute). This method is not only highly suc- 
cessful but can be done with impunity. 
Frequently the patient will pass flatus 
during the injection. This is repeated in 
twenty-four hours if a satisfactory bowel 
movement does not occur or if the ab- 
dominal distention persists. 

Follow-Up.—When the patient leaves 
the hospital, he is instructed to return to 
the outpatient department or the office, 
as the case may be. He is watched for 
complications, and particular attention is 
paid to the clearness of the urine. Slough- 
ing of the prostatic fossa goes on for three 
or four weeks. During this time the urine 
is usually muddy and full flakes. If muddy 
urine perists for four weeks, he is given 
mandelamine, terramycin or aureomycin 
plus gantrisis to hasten the clearing of the 
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urine. To test the patency of the urethral 
canal and bladder neck, a No. 24 F. sound 
is passed on the twentieth day, and meatal 
strictures are enlarged by meatotomy 
whenever they are found. If the urine 
does not clear during this period the blad- 
der is irrigated with a 1:5,000 solution of 
oxycyanide of mercury once a week. 

Postoperative Complications.—The at- 
tentiveness of the surgeon has a great 
deal to do with the smoothness of the con- 
valescence and the avoidance of complica- 
tions. For instance, to obtain consistently 
good postoperative results it is essential 
to make certain that all remnants of pros- 
tatic tissue and mucous membrane are 
trimmed off the neck of the bladder to 
preclude the formation of strictures, to 
test the adequacy of the bladder neck, and 
to remove a bar, if one is present, in order 
to guard against an unnecessary second- 
ary transurethral resection later. Gentle 
handling and careful hemostasis are al- 
ways desirable. If the surgeon stresses 
speed of execution and passes lightly over 
the details outlined here, strictures, per- 
sistent infection, draining sinuses, dys- 
uria and other complications will disturb 
the patient and plague the surgeon. 

Hemorrhage at Operation: It does not 
seem possible to perform prostatic enucle- 
ation without loss of blood. When the 
prostatic mass is shelled out of its cap- 
sule many small vessels are necessarily 
torn, with the result that bleeding must 
occur. The control of bleeding from the 
prostatic fossa during the operation is 
dependent on the inherent contractility 
of the capsule, which can be augmented 
by packing the prostatic cavity with hot 
pads. Arterial bleeders obviously must be 
ligated. These occur only at the neck of 
the bladder; they present no problem, 
because of the marvelous accessibility of 
the vesical outlet in the retropubic expo- 
sure. 

Reactionary Bleeding: Bleeding when 
the patient reacts to the anesthetic and 
operation occasionally occurs. It is not 
serious if the surgeon has properly sealed 
the inferior vesical arteries. 

Secondary Bleeding: This is the type 
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of hemorrhage that occurs after the third 
day. In three of my patients it occurred 
on the eleventh, twelfth and fifteenth day. 
In each case, simple emptying of the blad- 
der of clots was all that was necessary. 

The most frequent cause of secondary 
hemorrhage is infection with sloughing 
in the prostatic bed; it causes small 
vessels to reopen, and these continue to 
ooze blood into the prostatic fossa and 
bladder. When the fluid intake is low, 
the catheter may become blocked and the 
bladder may fill with blood clots. 

Meatitis: This is frequently observed in 
conjunction with urethritis. When pres- 
ent, it is accompanied by a _ reddened, 
swollen frenulum and an edematous pre- 
puce retraction of which causes painful 
paraphimosis. If only for this reason, 
careful inspection of the penis should be 
made when the patient complains of pain 
or burning in that region. Inspection not 
infrequently reveals paraphimosis, which 
is reversible in the early stage. In cir- 
cumcised patients only the portion of the 
prepuce around the frenulum may be- 
come swollen and edematous. 

Stricture of the Neck of the Bladder: 
The incidence of stricture at this point has 
been variously reported. Some routinely 
remove a wedge of tissue from the neck 
of the bladder to preclude this possibility. 
I personally do not. I have removed a 
wedge in only 9 per cent of my cases with 
an incidence of stricture of only 1 per 
cent, and this was amenable to office treat- 
ment alone without operation. The highest 
incidence of stricture of the vesical neck 
following retropubic prostatectomy was 
that reported by Wilhelm and Freed (27 
per cent), yet they routinely removed a 
wedge of tissue. 

Thrombophlebitis and Phlebothrombo- 
sis: It is well recognized that thrombosis 
may occur at any time in the life of man, 
whether he is operated on or not. As a 
matter of fact it occurs more frequently in 
medical bed patients than those who have 
undergone operations. Pelvic surgical pro- 
cedures have a relatively high incidence 
of postoperative thrombosis, but in pros- 
tatic operations the incidence is notorious- 
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ly high because of the proximity of the 
dense, sluggish prostatic plexus of veins. 

Embolism: This may take place after 
any type of prostatic operation, because of 
the direct communication of the peripros- 
static veins with the right side of the 
heart. In visceral operations the veins 
empty into the portal circulation, and pul- 
monary emboli are rare because they are 
arrested and absorbed by the liver. Most 
embolisms are precipitated by raising the 
venous pressure of the lower part of the 
body, e. g., such as by sudden strains, 
climbing and sitting up. When the venous 
pressure is raised, the lumen of the vein 
enlarges, the walls bulge and the entire 
thrombus or part of it is peeled loose and 
carried away in the venous return to the 
right heart and lungs. 

Pulmonary embolism occurs more fre- 
quently than clinical records indicate. 
Emboli that have produced no clinical 
signs or symptoms in the living patient, 
and therefore have gone unrecognized, 
have been discovered at autopsy in a large 
percentage of cases. In a survey of more 
than 8,000 urologic operations, Culp noted 
that embolism had been responsible for 
6.6 per cent of all postoperative deaths. 
Cardiac embarrassment, overweight and 
age were given as prominent factors. 

Ecchymosis of the Penis, Scrotum and 
Perineum: This is due to the escape of 
small amounts of blood from the prevesical 
space into the superficial perineal pouch 
via the small space between the upper edge 
of the triangular ligament and the arcuate 
ligament on the undersurface of the arch 
of the pubis. It is usually seen after diffi- 
cult enucleations, i. e., of small fibrotic 
glands, in which excessive prodding of the 
finger against the steady triangular liga- 
ment and pubic bone is required to shell 
out the gland. 

The ecchymosis follows the limits of 
Colles’ fascia in the penis, scrotum and 
perineum, where it is attached to the lower 
limits of the descending rami of the pubic 
bones, anterior to the anal margins. By 
occupying the superficial perineal pouch, 
extensive extravasation can extend along 
the spermatic cords, over the suspensory 
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ligament and even onto the abdomen. 

The bluish discolorations of extrava- 
sated blood first appear at the base of the 
penis on the second or third day after 
operation, extend along the shaft of the 
penis and then proceeds into the scrotum 
and perineum. Like ecchymosis elsewhere, 
this condition lasts from seven to ten days 
and has never been more serious than sim- 
ple ecchymosis. There has been no com- 
plication such as abscess or slough, and the 
condition may be regarded as one of little 
consequence aside from its academic in- 
terest. 

Suprapubic Urinary Fistula: Perma- 
nent fistulas following retropubic prosta- 
tectomy are rare. When present, they are 
observed in the early postoperative period, 
just after the removal of the catheter, and 
can be quickly sealed by keeping an in- 
dwelling catheter in position for several 
additional days. I have known fistulas to 
close without reinsertion of the catheter: 
a patent and adequate vesical outlet is all 
that is necessary. 

Incontinence of Urine: Temporary in- 
continence, exclusive of neurogenic dys- 
function, may follow the surgical removal 
of the obstructing prostate by any method. 
Davis ascribed it to the preoperative weak- 
ness or atrophy of the external sphincter 
after a long period of disuse. Systematic 
sphincteric exercises shorten the period of 
incapacity. Flaque’s method of having the 
patient start and stop his stream is effec- 
tive. I test the continence of my patients 
by filling the bladder with oxycyanide of 
mercury, after which the patient is in- 
structed to walk about the treatment room 
with his urethral sphincter in as great a 
state of contraction as possible. At the 
same time he watches the floor for 
drippings, After several minutes he is in- 
structed to empty his bladder by starting 
and stopping his stream. If he is able to 
stop his stream perfectly, I am certain of 
a permanent cure. Permanent inconti- 
nence (of more than six months duration) 
may follow any type of prostatectomy and 
has occurred once in my first 100 cases. 

Impotence: The many known and un- 
known factors involved in impotence make 
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it a difficult thing to evaluate. Usually men 
who have been active sexually before op- 
eration retain their powers. Those who 
were not active may experience a renewal 
of the sex drive. A return of potency is 
also observed after other types of prosta- 
tectomy and may be due to the feeling of 
well-being that follows removal of the 
prostatic obstruction. 

Osteitis Pubis: In the first 100 cases 
there were 2 instances of osteitis pubis 
following retropubic prostatectomy. One 
patient was diabetic, the other an arthritic 
patient who had no pubic tenderness. Oste- 
itis pubis may follow any operation and 
has occurred without a preceding surgical 
history. Oddly, the incidence of osteitis 
pubis rose during the advent of retro- 
pubic prostatectomy in this country. Not 
only did it follow retropubic prostatec- 
tomy, but it occurred with greater fre- 
quency than ever before after suprapubic 
prostatectomy. As Vest and Rosenberg 
stated, “After many years of suprapubic 
prostatectomy and no osteitis pubis, why 
the great frequency now?” Similar ex- 
periences were reported in this country 
and England. Osteitis pubis was reported 
as following uncomplicated transurethral 
resection and perineal prostatectomy. 

Experimental attempts by Wheeler at 
producing osteitis pubis in rabbits met 
with no success. Similar unsuccessful at- 
tempts were reported by Beneventi and 
Spellman, who attempted to reproduce the 
lesion in dogs. 


SUMMARY 


The author recommends retropubic 
prostatectomy over other types of prosta- 
tectomy for numerous reasons, including 
the patients comfort, the minimal surgi- 
cal shock, the excellent postoperative re- 
sults and the lack of difficulty in learning 
the technic. The indications for this opera- 
tion as outlined, together with suitable 
diagnostic measures. The operative technic 
is presented in detail. 

A detailed description of the surgical 
and vascular background for retropubic 
prostatectomy is included. 
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L’auteur recommande la prostatectomie 
rétro-pubienne parmi les autres méthodes 
pour plusieurs raisons: bien-étre du mala- 
de, choc chirurgical minime, résultats 
post-opératoires excellents et technique 
facile. Les indications pour cette opéra- 
tion sont données dans les grandes lignes 
ainsi que les moyens de diagnostic. La 
technique opératoire est exposée en dé- 
tail. 


ZUSAM MENFASSUNG 


Der Verfasser gibt der retropubischen 
Prostataresektion den Vorzug gegeniiber 
anderen Operationsmethoden, Zu den zahl- 
reichen Griinden dafiir gehéren die An- 
nehmlichkeit fiir den Kranken, die Ge- 
ringfiigigkeit des chirurgischen Schocks, 
die ausgezeichneten operativen Ergebnisse 
und die Leichtigkeit des Erlernens der 
Technik. Die Indikationsstellungen fiir 
diese Operation und geeignete diagnosti- 
sche Massnahmen werden angegeben. Die 
Operationstechnik wird mit allen Einzel- 
heiten dargestellt. 


RESUMEN 


El autor recomienda la prostatectomia 
retroptbica sobre otros tipos de prostatec- 
tomia aduciendo numerosas razones que 
incluyen la comodidad del paciente, el cho- 
que quirtirgico minimo, los excelentes re- 
sultados postoperatorios y la falta de 
dificultad en el aprendizaje de la técnica. 
Se delinean las indicaciones para esta 
operacion, junto con los medios diagnés- 
ticos adecuados. Se presenta en detalle la 
técnica operatoria. 


RESUMO 


O autor recomenda a pratica da prosta- 
tectomia retro-pubiana que julga melhor, 
por inumeros motivos, que as demais téc- 
nicas adotadas, salientando um maior 
conférte para o doente, minimo choque 
operatério, excelentes resultados opera- 
térios, e a facilidade técnica para sua 
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pratica. metodo, in quanto é la meglio sopportata 

Esquematisa a indicag&o para essa op- dal paziente, la meno traumatizzante, la 
eragao, e bem assim os meios propedeu- pi feconda di eccellenti risultati, la 
ticos a serem empregados no diagnostico _piiy facile da imparare. Vengono elencate 


dos diferentes casos. Conclue apresen- — }¢ indicazioni, i metodi per la diagnosi, la 
tando em detalhes toda a técnica cirtirgica tecnica operatoria 
das prostatectomias retro-pubianas. 
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retropubica, a preferenza di ogni altro 1954. 


In 1535 the French explorer Jacques Cartier was on an expedition to 
Labrador when a disease which proved to be scurvy—that ancient enemy 
of soldiers and sailors—broke out among his crew. In a short time all but 
ten of his men were desperately ill and twenty-five had died. The French, 
in their distress, set up an image of Christ upon the shore and prostrated 
themselves before it in the deep snow, chanting litanies and penitential 
psalms. The pestilence continued unabated, however, until the French 
learned from the Indians that they might be cured by a decoction made 
from the needles of spruce trees. Such a decoction was accordingly made 
and the results were almost miraculous. Scurvy disappeared immediately. 
An enthusiastic writer, describing the effects of this decoction, said that if 
“all the doctors of Montpellier and Louvain had been there with all the 
drugs of Alexandria, they would not have done so much in a year as that 

- tree did in six days.” Me 

Cartier’s great discovery had no effect at all in checking the ravages a 
of scurvy in the armies and navies of the world. They continued to sicken 
and die of the same disease which even crusaders in Palestine had found 
more deadly than the attacks of the Saracens. How different would the 
story be today! If the soldiers and sailors of today were being decimated 
by scurvy, and a returned explorer from the arctic told how he had been 
cured of the disease, the news would be flashed around the world the fol- 
lowing day, and within a week every little fishing schooner which put out = 
to sea would carry a small cargo of spruce trees in its hold. It is also prob- 2 
able that some enterprising merchant would attempt to corner the market ee 
in spruce trees, and that some member of Congress would make a speech a 
denouncing this commercial exploitation, while some irate Englishman gave 
vent to his feelings in a letter addressed to The Times. 


—Ralph H. Major 
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like malformation of congenital ori- 
gin. The term is a broad one, encom- 
passing many types of malformation. Of 
necessity, therefore, any report of its 
occurrence must be accompanied by a 
description of the location and histologic 
subdivisions of the tumor. A hamartoma 
is not a true neoplasm. Actually, this type 
of tumor is made up of an abnormal mix- 
ture of the various tissues or elements 
which normally constitute that part of the 
body or organ in which the tumor takes 
its origin. Hamartomas have been re- 
ported as occurring in the lungs, kidneys, 
spleen, gastrointestinal tract, liver and 
other sites. 
The case I am reporting is unusual in 
that the tumor occurred in a hand. The 
only other case described in the literature 


B: definition, a hamartoma is a tumor- 
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Hamartoma of the Hand 


TIMOTHY A. LAMPHIER, M.D., F.A.CS., F.1.C.S. 
BOSTON, MASSACHUSETTS 


Fig. 1.—A, tumor mass occupying most of palmar surface of hand. B, excision of tumor. C, artist’s 
conception of extent of tumor and drain in place after closure of the skin flaps. 
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as such was reported from the Mayo 
Clinic.! 

Hamartomas were first described in 
1904 by Albrecht.2, The word “hamarto- 
ma” originates from the Greek word 


meaning “to fail’ or “to err.” In Al- 
brecht’s opinion such tumors represent 
malformations or failures of normal de- 
velopment of the organ in which they are 
located. This abnormal development may 
consist of changes in “arrangement, dif- 
ferentiation, and quantity of the mixture 
of the tissues comprising the tumor.” 

As a rule hamartoma occurs in the 
lungs. 


REPORT OF A CASE 


A 33-year-old unmarried man of Boston 
was admitted to the Sancta Maria Hospital 
of Cambridge, Massachusetts, because of 
swelling of the right hand of about three 
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years’ duration. He had undergone tonsillec- 
tomy at the age of 9 and had had scarlet 
fever at 10. His history included no other 
major illnesses or operations. He had 4 
brothers and 8 sisters, all in good health. His 
mother was alive and well, but his father had 
died of heart disease in 1946. There was no 
family history of tuberculosis, diabetes or 
hypertension. His mother had undergone an 
operation for carcinoma of the rectum one 
year prior to his admission. 

A systemic review was carried out. The 
head showed no deformities. The eyes re- 
acted to light and accommodation. The ears, 
nose and throat were free from inflammation 
or discharge. The trachea was in the mid- 
line, and no adenopathic condition could be 
detected. 

The peripheral pulsations were good. Cardi- 
ac examination showed the point of maximum 
impulse to be in the fifth intercostal space. 
There was normal sinus rhythm, with no mur- 
murs and no thrills. 

In the respiratory tract, both lung fields 
were clear to percussion and auscultation. The 
abdomen revealed no tenderness, and no 
masses could be palpated. The gastrointestinal 
and genitourinary tracts were normal. 

The patient complained of hardening of the 
palmar skin and the aforementioned tumor- 
like mass of three years’ duration, which had 
gradually become larger but was neither ten- 
der nor painful. He had been forced to submit 
to an operation when he was no longer able 
to “make a fist” and his work as a garage 
mechanic had been hampered thereby to the 
extent of inefficiency. 

The value for hemoglobin was 15.05 Gm. 
(96 per cent). The white blood cell count was 
8,400 per cubic millimeter, with 69 per cent 
neutrophils, 29 per cent lymphocytes, 1 per 
cent large monocytes and 1 per cent eosino- 
phils. The erythrocyte count was normal. 

Operation.—With adequate pentothal anes- 
thesia and with the patient in the dorsal re- 
cumbent position, the right hand was cleaned 
with phisoderm and zephiran and properly 
draped. The procedure had been carried out 
with a pneumatic tourniquet above the right 
elbow. A sterile stockinette was then placed 
over the hand, after which a Bunnell-type in- 
cision was made in the palm, i. e., a C-type 
incision, was made in the hand so that a 
flap of skin could easily be elevated, revealing 
the tumor masses which overlay the palmar 
fascia, but also extended below the fascia 
(Figs. 1, 2 and 3). 
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Fig. 2.—Artist’s diagram showing incision, ex- 
cision and closure of digit involved by extension 
of tumor mass. 


By sharp dissection these tumor masses 
were excised. The branches of the ulnar nerve 
were easily preserved. It was noted that there 
were two components of the tumor, the larger 
of which extended toward the dorsum of the 
hand. The skin flap was then approximated 
with interrupted black silk sutures and a small 
Penrose drain inserted. A longitudinal in- 
cision was made along the ulnar aspect of the 
right long finger. 

The flap was then elevated. The tumor mass, 
which involved the ulnar side of the finger 
as well as its anterior aspect, was then excised 
by sharp dissection. Skin flaps were approxi- 
mated with interrupted black silk sutures. 
Petrolatum gauze dressings were then ap- 
plied over the palm and long finger of the 
hand and a throat stick splint to the right 
long finger. A pressure-type dressing was 
applied and reenforced with an ace bandage 
(Fig. 4). 

The pathological report described the speci- 
men as “an irregular piece of fibrofatty tis- 
sue, 6.5 by 4 by 2.5 cm., which upon palpa- 
tion contains nodules of firmer tissue, 0.5 to 
2 cm. in diameter. Some of these nodules 
appear fusiform and connected. Multiple sec- 
tions show them to be similar in appearance, 
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Fig. 3.—Photomicrograph of tumor specimen (see text). 


having a multicystic structure, the cysts being 
1 mm. or less in diameter. The surrounding 
tissue is tan or white, firm, tough and ho- 
mogeneous. These nodules appear to be en- 
capsulated. They are not markedly congested.” 
Microscopically the seven sections presented 
a similar appearance. In the fibrofatty tissue 
there were numerous capillary, cavernous and 
large thick-walled (arterial? venous?) vascu- 
lar channels growing in a haphazard and pur- 
poseless manner. Some of the larger channels 
showed thrombosis with organization. In some 
areas there was a “myxoid” character in the 
walls of the vessel or in the tissue of the 
surrounding stroma. 

The final diagnosis was “hamartomatous 
formation of blood vessels.” The lesion ap- 
peared to conform better to the concept of 
a hamartoma (i. e., abnormal mixture, over- 
growth and composition of elements indige- 
nous to a tissue) rather than a true vascular 
tumor or neoplasm. The great disparity in 


size and appearance of the vessels, i. e., capil- 
lary and large vascular channels or large veins, 
is not the usual picture of a hemangioma. 
Slides were reviewed and the consensus of 
pathologists agreed with the aforementioned 
diagnosis. It was concluded that some of the 
vessels were arteries and others veins. 


SUMMARY 


Hamartomas are benign tumors formed 
by an abnormal mixture of the constituent 
elements of the organ in which they take 
origin. They may occur in any part of 
the body. The histologic picture is varied. 
A case is reported of a hamartoma of the 
hand. 


RESUME 


Les hamartomes sont des tumeurs bé- 
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nignes constituées par un mélange anor- 
mal des éléments de l’organe dans lequel 
elles prennent leur origine. Ils peuvent 
survenir dans n’importe quelle partie du 
corps. Leur image histologique est variée. 
L’auteur rapporte un cas d’hamartome de 
la main. 


ZUSAMMENFASSUNG 


Hamartome sind gutartige Geschwiilste, 
die aus einer anormalen Mischung von 
Gewebsbestandteilen des Organs, in dem 
sie entstehen, gebildet sind. Sie kénnen 
iiberall im Kérper vorkommen. Das histo- 
logische Bild ist verschiedenartig. Es wird 
ein Fall von Hamartom der Hand be- 
richtet. 


RESUMO 


Os homartOmas sao tumores benignos 
formados por uma mistura anormal dos 
elementos constitutivos do org&ao no qual 
éles tém origem, podendo se desenvolver 
em qualquer parte do corpo. 


O seu quadro histologico é variado. O 


There is a pride which incites a man to override his inferiors, while 
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autor relata um caso de homart6ma da 
mao. 
RESUMEN 


Los hamartomas son tumores benignos 
formados por una mezcla anormal de los 
elementos constitutivos del 6rgano del cual 
se originan. Pueden ocurrir en cualquier 
parte del cuerpo. Su imagen histol6gica 
es variada. Se comunica un caso de hamar- 
toma de Ja mano. 


RIASSUNTO 


Gli amartomi sono tumori benigni in 
cui gli elementi che entrano nella costitu- 
zione dell’organo di origine si mescolano 
anormalmente. Essi possono formarsi in 
qualunque punto dell’organismo e presen- 
tano quadri istologici quanto mai vari. 
Viene riferito un caso di amartoma della 
mano. 
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it does not hinder his crawling at the feet of those who are above him. It 
is a peculiarity this vice, which is based neither on personal merit nor 
virtue, but on riches, place, influence, and useless knowledge, that it ren- 
ders a man equally apt to look with contempt upon persons who do not 
share with him those advantages, and to think too highly of those who are 
more largely endowed with them than himself. 


—La Bruyére 
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Hamartoma of the Lung 


EMANUEL MARCUS, M.D., Ph.D.*, F.A.C.S., F.I.C.S. 
CHICAGO, ILLINOIS 


called “an interesting and rare tu- 

mor.”! It is almost always diag- 
nosed postoperatively or post mortem. The 
reasons for the improbability of preopera- 
tive diagnosis are: first, the lesion does 
not produce a characteristic picture,’ and 
second, most hamartomas are peripheral, 
not endobronchial, and therefore are 
asymptomatic. It is very likely that the 
tumor will be observed and described more 
frequently in the future than it has been 
in the past, judging by the literature, 
because of the following factors: (1) 
more frequent use of thoracic films in the 
diagnosis of diseases of the chest; (2) 
the popularity of chest film surveys; (3) 
the extended use of bronchoscopic and 
bronchographic technics, with biopsy, and 
(4) the modern practice of performing 
exploratory thoracotomy for the diagnosis 
and removal of so-called “coin” lesions, 
which the peripheral hamartomas re- 
semble. 

Pathologically hamartoma is a mixed 
tumor and was so classified by Womack 
and Graham,’ although it was Albrecht* 
who originally used the term in 1904. 
Strictly, chondrohamartoma or hamarto- 
chondroma are better terms (Jaeger®). 
All elements of the bronchus, not alone 
the cartilage, are present in the growth; 
the proportion and arrangements of the 
components are bizarre. Islands of car- 
tilage, surrounded by perichondrium, pre- 
dominate; though the cartilage is usually 
hyaline, it may be fibrous or elastic, or 
calcified into bone. Grossly, it frequently 
feels like bone. Between the islands of 
cartilage may appear all the other tissues 


P “an hamartoma has_ been 
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of the bronchus, including myxomatous 
connective tissue, epithelium (which may 
be ciliated) and smooth muscle elements. 

Usually this lesion is classified as histo- 
logically benign; some pathologists, how- 
ever, have described its malignant degen- 
eration. Moreover, and it is believed that 
the case herein presented illustrates the 
point, such an histologically benign tumor 
may be clinically malignant because of its 
location near vital structures in the medi- 
astinum and its strong tendency to com- 
press these structures. 

With regard to symptoms, a peripheral 
subpleural lesion causes pain. A lesion 
not near the pleura or a bronchus produce 
no symptoms. Endobronchial involvement 
is manifested by the symptoms of endo- 
bronchial irritation and obstruction from 
any cause—cough, pain, hemoptysis, dysp- 
nea, and those disturbances consequent 
upon atelectasis with secondary infection. 
It is the endobronchial hamartoma that de- 
mands serious consideration in differential 
diagnosis, to distinguish it from bronchio- 
genic carcinoma and from tuberculosis. 


REPORT OF A CASE 


A 24-year-old white man, a welder’s assist- 
ant, was admitted to St. Margaret’s Hospital, 
to the service of Dr. T. C. Tyrrell, on June 7, 
1951. He complained of a “cigarette” cough 
of about two years’ duration. During the past 
year he had coughed up some blood on numer- 
ous occasions; upon the first such episode he 
had been treated for pneumonia. He com- 
plained that during the past half-year of short- 
ness of breath upon exertion. During all this 
time his sleep had not been interrupted; dur- 
ing the past few weeks, however, it had be- 
come necessary for him to sleep with the head 
considerably elevated in order to prevent 
parexysms of cough. 

The patient had lost 8 pounds (3.6 Kg.) in 
weight during the past year. The sputum pro- 
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Fig. 1—A, right lateral roentgenogram of the chest, showing left hilar and parahilar density. B, 
view showing constriction of left main stem bronchus. C, oblique view showing stricture of left 
main stem bronchus. D, post-pneumonectomy thoracic roentgenogram, anteroposterior view. 
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Fig. 2.—Field almost entirely composed of myxomatous connective tissue which stains light purple 
with hematoxylin and eosin. (Photomicrograph taken by T. Scanlan, Chicago Medical School.) 


duced by the cough, when not bloody, looked 
like yellow mucus. The pain in the chest was 
dull and not severe, although it lasted several 
days at a time. There was no personal history 
of congenital heart disease, tuberculosis or 
asthma. The patient smoked about one pack- 
age of cigarettes per day. He stated that he 
had worked under conditions where he inhaled 
rust dust and gasoline fumes. He had under- 
gone no previous surgical treatment. Both 
parents and two siblings were living and well. 

Physical examination revealed that the pa- 
tient was not in distress. The temperature 
was 98 F., the pulse rate 80 and the respira- 
tory rate 18. There were no distended veins 
in the neck; the thyroid was normal to palpa- 
tion, and there was no cervical adenopathy. 
The blood pressure in millimeters of mer- 
cury was 122 systolic and 82 diastolic. The 
heart was normal to auscultation. There 
was a slight lag of the left hemithorax 
on deep inspiration; no abnormal breath 
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sounds were heard. Examination of the 
abdomen and extremities revealed no pat- 
ent pathologic change. Neurologic and oph- 
thalmic examinations gave normal results. The 
value for hemoglobin was 13.9 Gm., or 86.9 
per cent. There were 4,700,000 red blood cells 
and 7,000 leukocytes per hundred cubic centi- 
meters, with 70 per cent polymorphonuclears, 
1 per cent eosinophils and 29 per cent lympho- 
cytes. There were no abnormalities in the 
urine. Roentgen film of the chest showed a 
hilar and parahilar density of the left lung, 
which appeared inflammatory. Repeated spu- 
tum examinations over a period of sixteen 
days revealed no acid-fast bacilli. Broncho- 
scopic investigation showed narrowing of the 
left main bronchus, with somewhat inflamed 
mucosa. Biopsy and exfoliative cytologic 
studies failed to show any evidence of malig- 
nant disease. Bronchographic study clearly 
delineated a marked narrowing of the left 
main bronchus, extending over the greater 
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Fig. 3.—Myxomatous collagen in upper half of slide, heavy infiltration of lymphocytes below it, 
and some alveoli in right lower corner. —— taken by T. Scanlan, Chicago Medical 
chool. 


part of its length. Bronchoscopic examination 
was repeated, with the same results. 

Unable to prove the presence of bronchio- 
genic carcinoma or tuberculosis, and yet un- 
able to disprove the former, with positive evi- 
dence of compression of a considerable length 
of bronchus, it was decided to resort to ex- 
ploratory thoracotomy for diagnosis and what- 
ever therapy should seem indicated. Accord- 
ingly, under endotracheal anesthesia, the 
patient was subjected to exploratory thora- 
cotomy on June 22. With the patient in the 
right lateral decubitus position, a left postero- 
lateral incision was made and the sixth rib 
resected. Exploration revealed an extremely 
hard mass in the left hilus, which could not 
be separated from the lung tissue. A biopsy 
specimen of the mass was taken and biopsy 
performed by frozen section. Dr. Jean Pilot, 
pathologist, reported that the lesion appeared 
diffuse and myxomatous, and that the most 


likely diagnosis was hamartoma. Grossly, the 
lesion also seemed diffuse, spreading from the 
hilus in all directions; the actual periphery of 
the lung, however, felt normal. There were 
adhesions between the visceral and parietal 
layers of the pleura. Although the hilus 
seemed fixed and stony hard, it was decided 
that a penumonectomy should be attempted, 
because here was a lesion which might be 
histologically benign but which could easily 
kill the patient by virtue of its position sur- 
rounding vital blood vessels, and by virtue 
of repeated episodes of atelectasis with sec- 
ondary infection of lung tissue. The total 
pneumonectomy was accomplished, but it was 
impossible to remove a small plaque of the 
stony hard mass in the hilus, which was at- 
tached to the pericardium and the bases of 
the aorta and the main pulmonary artery; 
accordingly, this plaque was allowed to re- 
main. Also, the usual meticulous closure of 
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the bronchus was not possible for the same 
reason. It was closed, however satisfactorily. 
The chest was closed without drainage. The 
postoperative course was very smooth, and the 
patient was discharged on July 5. 

Pathologic Report.—The:specimen consisted 
of the left lung, in two portions.<-The upper 
lobe weighed 140 Gm. and appeared collapsed. 
A portion of hilus was missing. The visceral 
pleura was rough and shaggy in the lower 
half, owing to dense adhesions; the upper half 
appeared smooth and glistening. The apex 
presented no scars. There was no gross evi- 
dence of neoplasm. The lower lobe weighed 
136 Gm.; a portion of the hilus was missing. 
Attached to the parenchyma at the site of 
the hilus were seen portions of shaggy grey 
tissue, extremely firm and presenting a fairly 
sharp outline from the remainder of the paren- 
chyma. This tissue appeared grossly neoplastic 
but did not appear to be invasive. The re- 
mainder of the parenchyma contained air. The 
lower two-thirds of the visceral pleura was 
covered with adhesions, and the entire base 
was similarly rough and shaggy. 

Microscopically, multiple sections through 
the hard tissue described as present in the 
hilus in the lung revealed areas consisting of 
dense bands of collagenous tissue interspersed 
with numerous nuclei that appeared to be 
those of fibroblasts and lymphocytes. There 
was a fairly sharp line of demarcation between 
this involved area and the lung parenchyma 
which revealed typical alveoli, several of which 
were filled with blood. In the zone between 
the dense fibrous tissue described and the lung 
parenchyma were numerous bronchioles and 
blood vessels, with surrounding large accumu- 
lations of lymphoid tissue. One area of dense 
fibrosis revealed an accumulation of a moder- 
ate amount of coal pigment. In one area there 
were accumulations of small dark-staining 
cells which were distinctly elongated and ap- 
peared endotheliomatous rather than lympho- 
cytic. The nuclei throughout appeared regular 
and showed no evidence of any malignant 
change. Two other foci revealed a distinctly 
granulomatous picture; fibrous tissue infil- 
trated with numerous inflammatory cells, in- 
cluding plasma cells and an occasional poly- 
nuclear. In one area the accumulation of 
nuclei resembled smooth muscle fibers. The 
pathologic diagnosis was hamartoma. 

Follow-up Note.—At the time of writing, 
three years after pneumonectomy, the patient 
is well. He is free of all respiratory symp- 
toms and has regained his lost weight. 
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SUMMARY AND CONCLUSIONS 


A case of hamartoma of the lung is pre- 
sented, in which the lesion was success- 
fully treated by pneumonectomy. 

Most hamartomas of the lung are small 
and peripheral. In the case here reported, 
it grossly involved the entire hilus and 
the great vessels of the mediastinum. It 
arose from the left main stem bronchus. 
This case exemplifies the fact that a lesion 
may be benign histologically and yet be 
clinically malignant by virtue of its posi- 
tion. 

The search for and recognition of less 
common lesions of the thorax by all avail- 
able diagnostic means is recommended. 


RESUME ET CONCLUSIONS 


L’auteur présente un cas d’hamartome 
dysembryoplasie, bronchiome polymor- 
phe) du poumon, dans lequel la lésion fut 
traitée avec succés par une pneumonecto- 
mie. La plupart des hamartomes du pou- 
mon sont petits et situés 4 la périphérie. 
Dans le cas rapporté, l’>hamartome entou- 
rait entiérement le hile et les gros vaisse- 
aux du médiastin. I] provenait de la 
bronche principale gauche. Ce cas démon- 
tre qu’une lésion peut-étre histologique- 
ment bénigne mais cliniquement maligne 
en vertu de sa situation. L’auteur recom- 
mande done de dépister les lésions rares 
du thorax par toutes les méthodes d’inves- 
tigation connues. 


ZUSAMMENFASSUNG UND SCHLUSSFOLGERUNGEN 


Es wird iiber einen Fall von Hamartom 
der Lunge berichtet, der mittels Lungen- 
resektion erfolgreich behandelt wurde. 

Die meisten Lungenhamartome haben 
geringe Ausmasse und sind peripher ge- 
legen. Im vorliegenden Falle waren unge- 
fahr die gesamte Lungenwurzel und die 
grossen Gefasse des Mediastinums einbe- 
zogen. Die Geschwulst ging vom linken 
Hauptbronchus aus. Der Fall zeigt, dass 
eine histologisch gutartige Erkrankung 
auf Grund ihrer anatomischen Lage im 
klinischen Sinne bésartig sein kann. 


an 

be 

: 

ad 

r 


VOL. XXI, NO. 5 


Es wird angeregt, mit allen zur Ver- 
fiigung stehenden diagnostischen Hilfs- 
mitteln auch nach selteneren Erkrank- 
ungen der Brusthéhle Umschau zu halten 
und eine Diagnose zu versuchen. 


CONCLUSIONI RIASSUNTIVE 


Viene presentato un caso di amartoma 
del polmone, curato con la pneumonecto- 
mia. In genere qqueste affezioni sono pic- 
cole e periferiche, ma in questo caso si 
trattava di un grosso tumore che interes- 
sava tutto l’ilo e i grandi vasi del medias- 
tino, a partenza dal bronco principale di 
sinistra. Esso era benigno istologicamente, 
ma maligno — come spesso avviene — in 
rapporto con la posizione. L’affezione é 
infrequente, ma é degna di essere studiata 
con ogni mezzo possibile. 


RESUMO E CONCLUSOES 


E apresentado um caso de hemartoma 
do pulmao tratado com sucesso pela pneu- 
mectomia. 

A maioria de tais tumO6res se encontra 
localisada perifericamente e atinge pe- 
queno desencolvimento, todavia, no caso 
aqui registrado, o desenvolvimento se veri- 
ficou no hilo abrangendo ainda os grandes 
vasos do mediastino, provindo do bronquio 
principal esquerdo . 

O caso evidencia que uma lesao pode sér 
histologicamente benigna, e, clinicamente, 
maligna face a sua posicao e desenvolvi- 
mento. 

Recomenda o autor um estudo cuidadoso 
e uma pesquiza detalhada das lesdes do 
torace, para o que se deve lancar mao de 
todos os meios propedeuticos usuais vis- 
ando a sua perfeita identificacao, 


RESUMEN Y CONCLUSIONES 


Se presenta un caso de hamartoma del 
pulmoén en el cual dicha lesion se trato 
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con éxito por medio de la pneumonectomia. 
La mayoria de los hamartomas pul- 


monares son pequenos y periféricos. En 
el caso comunicado aqui, envolvia gruesa- 
mente todo el hilio y los grandes vasos 
del mediastino, Se originéd del bronquio 
izquierdo principal. Este caso ilustra el 
hecho de que una lesién puede ser benigna 
histologicamente y sin embargo ser ma- 
ligna en virtud de su localizaci6n. 


Se recomienda la bisqueda y reconoci- 


miento de las lesiones menos comunes del 
t6rax por medio de todos los medios di- 
agnosticos de que se dispone. 
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Release of Adduction Contracture of the Thumb 


MICHAEL BURMAN, M.D. 
NEW YORK CITY, NEW YORK 


occurs in three of the four groups 

of acquired hand disability, that is, 
the spastic, the arthritic and the trau- 
matic. It is almost never associated with 
infantile paralysis or ulnar nerve palsy, 
but it is sometimes observed in cases of 
Erb’s palsy. The thumb is held near the 
side of the index finger in the plane of 
the hand, and the movements of extrinsic 
abduction (abduction in the plane of the 
hand) and of opposition are limited. There 
is sometimes a comparable contracture in 
a plane a little forward of the plane of 
the hand, to which is joined opposition 
position of the thumb and intrinsic de- 
formity of the thumb (pseudo-adduction 
contracture of the thumb). 

Adductor dominance in time causes ab- 
ductor weakness, the mild deformity of 
pollex valgus, and ulnar sesamoiditis, for 
the ulnar sesamoid bone of the thumb is 
placed in the tendon of insertion of the 
adductor muscles. 

When the contracture resists correction 
by exercises, splinting (Littler and Tobin) 
or manual stretching, the operative re- 
lease of the tight structures is indicated. 
The first dorsal interosseous muscle, a 
secondary adductor of the thumb, is 
stripped from the first metacarpal bone, 
and the combined tendons of insertion of 
the two adductor muscles cut. Section of 
the latter alone dones not fully overcome 
the contracture. Full passive spread of 
the thumb is the sine qua non for any 
operation to obtain active opposition or 
abduction of the thumb. 

Release of the adductors is usually 
joined with other operative procedures 
done at the same operative session or later, 
for it is only one of several deformities 
needing correction. 


A DDUCTION contracture of the thumb 


From the Hospital for Joint Diseases. 
Submitted for publication Jan. 8, 1954. 
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Technic of Operation.—The operation is 
done with the patient under general an- 
esthesia, the pneumatic tourniquet being 
used to make the operative field bloodless. 
A longitudinal incision is made along the 
dorsoulnar border of the first metacarpal 
bone (Fig. 1A). Its proximal limit is the 
carpometacarpal joint of the thumb, 
which ordinarily is not explored. Its distal 
limit passes just beyond the metacarpo- 
phalangeal joint of the thumb. If adductor 
release is done coincidentally with fusion 
of the wrist, two separate incisions may 
be used, or one long incision that exposes 
both operative areas. After division of the 
subcutaneous tissues, the extensor pollicis 
longus is isolated and retracted ulnarly 
(Fig. 1B). Care is taken not to cut the 
slender dorsal digital nerves. The origin of 
the first dorsal interosseous muscle is 
stripped from the first metacarpal bone 
(Fig. 1C). The combined tendons of in- 
sertion of the adductor transversus and of 
the adductor obliquus pollicis are exposed 
in the distal part of the wound. (Fig. 1D). 
A curved Kelly clamp is passed beneath the 
conjoined tendon, and the tendon is cut 
on the spread blades of the clamp. Care 
should be taken not to injure the arteria 
princeps pollicis or its accompanying vein, 
which lie volarly to the conjoined tendon. 
The capsule of the carpometacarpal joint 
of the thumb is cut if there is still re- 
sistance to full passive abduction, especial- 
ly its ulnar and volar corner, the radial 
vessels being retracted ulnarly. The sub- 
cutaneous tissues and skin are sutured 
and the thumb immobilized in full abduc- 
tion with plaster. The pressure of gauze 
pads on the web of the thumb eliminates 
the dead space (Fig. 1F). 

The operation is neatly anatomic and 
can be done in fifteen or twenty minutes. 
after three weeks, the plaster is removed 
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Fig. 1.—Operative technic. A, incision. B, isolation and ulnar retraction of extensor pollicis mus- 
cle. C, stripping of area of origin of first dorsal interosseous muscle from first metacarpal bone. D, 
combined exposure of tendons in distal part of wound. Curved Kelley clamps passed beneath con- 
joined tendon, which is then cut on spread blades of clamp. FE, operative wound ready for suturing. 
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and physical therapy begun. Substitu- 
tionary adduction is achieved by the ex- 
tensor pollicis longus and the occasional 
reattachment of the lengthened cut struc- 
tures. Opposition is easier and the pinch 
of the finger stronger. 

Alternative procedures are the manual 
stretching of the adducted thumb, which, 
if successful, obviates the need of opera- 
tion, and subcutaneous tenotomy of the 
tendon of insertion of the adductor 
muscles. 

A sequel of the operation may be loss 
of the balance of power between the ad- 
ductor and thenar muscles, indicated by 
slight volar rotation of the thumb. 

Five cases of section of the adductor 
muscles were previously reported, with 
emphasis on the correction of spastic ad- 
duction contracture of the thumb. These 
are not again presented except for the re- 
production of a spastic hand with typical 
adduction contracture (Fig. 3). The oper- 
ation has a wider application than its use 
in the limited field of spastic paralysis. 

Adductor release was done in 6 hemi- 
plegic patients, in a man with Erb’s palsy 
and in 5 with injured hands. Of the last- 
mentioned, 3 had crush injuries, 1 a Volk- 
mann’s contracture and 1 median nerve 
palsy. Subcutaneous section of the adduct- 
ors was done in this last case, but open re- 
lease was later needed. Subcutaneous sec- 
tion was likewise done in a poliomyelitic 
thumb just before the Bunnell operation 
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which restored opposition. Manipulation 
of the thumb was used twice successfully. 
Illustrative cases are given. 


REPORT OF CASES 


CASE la (adduction contracture of the 
thumb after diffuse injury of the hand; manual 
stretching of the thumb under anesthesia) —- 
The limitation of motion of the right osteo- 
arthritic hand of a man 43 years old followed 
diffuse injury to the hand. (The spread of the 
right thumb, measured between the midpoints 
of the tip of the thumb and the index finger, 
was 434 inches, (11.9 cm.); that of the left, 
6 inches (15.2 em). The hand was manipulated, 
with the patient under general anesthesia, on 
April 21, 1947, to increase both the range of 
flexion of the fingers and the spread of the 
thumb. The finger tips could be flexed to % 
inch (1.2 cm.) from the palm and the thumb 
spread and opposed fully. Adhesions were 
heard breaking about the metacarpophalangeal 
joint of the index finger. 

The spread of each thumb on Sept. 9, 1952, 
was 634 inches (17.1 cm.), and its opposition 
was full. The patient made a good fist. 

CASE 1b.—An example of rapid mobilization 
of the thumb occurred in a man 44 years old, 
whose right hand was crushed on Aug. 6, 
1952. The proximal phalanges of the middle, 
ring and little fingers were shattered, and in 
the middle and ring fingers the fragments were 
angulated volarly. The hand was rigid on Sep- 
tember 8, and there was only a little motion of 
the fingers. The thumb was held to the side of 
the index finger. Its spread was less than 
half that of the normal left thumb, and opposi- 
tion was allowed only to the middle finger 


Fig. 2.—Technic of operation (see text and diagram, Figure 1). 
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(Fig. 4). With the patient under general an- 
esthesia, the thumb and fingers were manipu- 
lated on September 11. The thumb was mobile 
actively and passively on September 23. The 
patient could spread his right thumb 5 inches 
(12.7 cm.) and oppose it to the little finger 
(Fig. 5). The spread of the left thumb was 
6% inches (15.8 cm.). The same conditions 
were present on Dec. 2, 1953. 

CASE 2 (spastic adduction contracture of the 
right thumb; adductor release).—A boy with 
right hemiplegia underwent this operation on 
July 12, 1948, when he was 5 years old. On 
Sept. 9, 1952, when he was 15 years old, the 
passive spread of the right thumb was 54 
inches (13 cm.) and its active spread 4 inches 
(10 em.). The active spread of the left thumb 
was 614 inches (17.1 cm.). Opposition of the 
thumb was easy and full. The thumb was 
rotated volarly a little by the pull of the thenar 


Fig. 3.—Spastic hand with typical adduction contracture. A, hand before operation; B, hand after 
operation. 
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muscles, an expression of persistent imbalance 
between the adductor and thenar muscles. 
When the boy made a fist, he flexed and ad- 
ducted his wrist, and sometimes he brought 
the thumb under the fingers (Fig. 6). 

CASE 8 (a similar operation in a similar situ- 
ation, plus capsulotomy of the carpometacarpal 
joint of the thumb; operative correction of the 
extensor variant deformity of the index finger. 
—A boy 15 years old has left hemiplegia. 
Transplantation of the flexor tendons of the 
wrist to the extensor tendons of the finger 
had been done in 1938, resulting in an exten- 
sion deformity of the wrist. The adduction 
deformity of the thumb limited both its oppo- 
sition and its spread (Fig. 74). The adduc- 
tion contracture was released on July 19, 1948. 
It was necessary to cut the ulnar side of the 
capsule of the carpometacarpal joint of the 
thumb both volarly and dorsally to achieve 
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result of the operation was satisfactory in the 
follow-up period of one and one-half years. 
The thumb was kept out of the palm, and the 
girl could hold objects well. She hyperex- 
tended the metacarpophalangeal joint of the 
thumb when she abducted it. (This case was 
reported in the New York State Journal of 
Medicine of February 15, 1948.) 

CASE 5 (a similar case with a less happy 
result; development of the extrinsic deformity 
of the thumb).—The patient, a woman, has 
right hemiplegia. Stripping of the right thenar 
muscles had been done on Jan. 29, 1936, to 
overcome the indrawing of the thumb. This 
is a passive operation; hence recurrence is 
likely and can be prevented only by an active 
operation that draws the thumb out of the 
palm. In this case recurrence did indeed take 
place, the thumb becoming again indrawn and 
adducted. The wrist was fused on March 8, 
1948, and the origin of the flexor muscles of 


Fig. 4 (Case 1b).—Hand of a man aged 44, almost 
immobilized by trauma (see text). 


easy and full abduction. 

The extensor variant (intrinsic plus) de- 
formity of the index finger was corrected at 
the same time, since the hyperextension de- 
formity of the proximal joint limited flexion 
of the finger. 

The patient worked as a messenger boy on 
Sept. 9, 1952. He stated that he could hold 
large objects with the hand, such as a glass 
or a soda bottle. The passive spread of the 
two thumbs was equal. He could abduct the 
thumb actively and carry it to the ring finger. 
The index finger, held at a higher level than 
the other fingers, was flexed at all three joints. 
Sometimes the proximal joint hyperextended 
to reproduce the extensor variant deformity, 
but to a lesser degree than before the opera- 
tion. He was well satisfied with the operative 
result (Fig. 7B). 

CASE 4 (spastic adduction contracture of 
the thumb; fusion of the wrist. Later section 
of the adductor muscles and transplantation 
of the extensor carpi ulnaris to obtain abduc- 
tion of the thumb) .—A girl 13 years old had 
right hemiplegia, with the usual dominant de- 
formities; pronation of the forearm, volar 
flexion of the wrist and adduction contracture 
of the thumb. Fusion of the wrist was done E 
on March 5, 1945. On July 8 adductor release 
of the thumb was followed by intrathecal : : 

Fig. 5.. (Case 1b).—Hand of same man after manip- 
tr ansplantation of the extensor carpi ulnaris An example of rapid 
to obtain active abduction of the thumb. The excellent mobilization (see text). 
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the wrist and fingers stripped. On Aug. 31, 
1949, when the patient was 23 years old, the 
adduction contracture of the thumb (Figure 
8A) was overcome by the aforedescribed tech- 
nic. The capsule of the carpometacarpal joint 
had to be cut, and only then could the thumb 
be abducted without hyperextension of the 
metacarpophalangeal joint. This operation was 
followed by intrathecal transplantation of the 
extensor carpi ulnaris to achieve active abduc- 
tion of the thumb. 

The result of operation as estimated after 
examination on Sept. 12, 1952, is not good, 
even though the patient felt that she had 
been helped. The passive spread of the thumb 
was full. The transplant had no power. The 
slightly opposed thumb showed the extrinsic 
deformity (Fig. 8B), the metacarpophalangeal 
joint being hyperextended 40 degrees and the 
interphalangeal joint flexed to 100 degrees. 
The patient opposed the thumb only to the 
index finger but could bring the thumb out 
of the hand. She could hold objects with fair 
power. This extrinsic deformity was first 
noted on Nov. 18, 1949. 

CASE 6 (positional adduction deformity of 
the thumb in tear of the median nerve; addu- 
tor section as one of several reconstructive 
procedures.—A man, 51 years old on his first 
admission to the Hospital for Joint Diseases 
(on Sept. 19, 1946), cut the right median 
nerve and the flexor tendons of his fingers 
with a broken milk bottle in 1944. Immediate 
operative repair elsewhere was unsuccessful. 
Repeated operations were done to repair the 
flexor tendons. 

Before the second operation it was seen that 
the thumb lay flat at the side of the hand. 
The passive spread of the right thumb meas- 
ured 414 inches (11.3 cm.), while that of the 


Fig. 6 (Case 2).—Hand of a boy aged 15 nine years after operation (see text). 
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left thumb was 614 inches (17.1 cm.). On 
December 24, subcutaneous adductor tenotomy 
of the thumb was done, followed by a Bunnell 
operation to obtain opposition. 

Recurrent adduction contracture seemed to 
be the prime reason for lack of opposition of 
the thumb. Therefore, on March 10, 1947, ad- 
ductor release was done. In the section of the 
most volar part of the adductor insertion, a 
vein was cut which was the ‘comes’ (com- 
panion) vein of the arteria princeps pollicis. 
The Bunnell operation was revised, the in- 
sertion of the tendon graft previously passed 
through a drill channel in the first phalanx of 
the thumb being changed to allow better ro- 
tation of the thumb. Upon release of the 
tourniquet there was first blanching and then 
marked cyanosis of the thumb, with loss of 
turgor of its pulp. There was also a good deal 
of swelling about a button on the dorsoradial 
side of the thumb, used for the fixation of the 
tendon. The button was removed. The patient 
was given a series of stellate ganglion blocks, 
with gradual restoration of normal circulation. 

On July 8 the active spread of the right 
thumb was 4% inches (13.8 cm.) and its pas- 
sive spread 5% inches (13.9 cm). The spread 
of the normal left hand was 614 inches (17.1 
cm.). The adductors had not reattached them- 
selves to their normal point of insertion. The 
patient was able to bring the thumb to the 
little finger by a movement of pseudo-adduc- 
tion but could not rotate the thumb, probably 
because of tightness of the capsule of the 
carpometacarpal joint of the thumb. 

CASE 7 (adduction contracture of the thumb 
as one of many deformities in crush injury of 
the hand and wrist).—A man 49 years old, 
whom I saw on Oct. 14, 1949, at the request 
of Dr. Max Adelman, had crushed his right 
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Fig. 7. (Case 3).—A, hand of another boy aged 
15, with left hemiplegia (see text). B, hand 
4 years after operation. 


hand on July 20 under his overturned auto- 
mobile. The wrist was adducted a little, but 
the motions were good. The neck of the ulna 
was obliquely broken, and the ulnar head 
showed volar and radial displacement, which 
limited supination of the forearm. The thumb, 
adducted by contracture, showed limitation of 
abduction and opposition. The mass of the 
adductor muscles showed a concave defect 
near their insertion. In addition, the thumb 
showed the extrinsic deformity, that is, 
the metacarpophalangeal joint was hyperex- 
tended and the interphalangeal joint flexed. 
There was also fixed clawing of the meta- 
carpophalangeal joints of the index and mid- 
dle fingers, restricting their flexion; and so, 
too, did flexion deformities of the interphalan- 
geal joints of these fingers, The grip was 
weak and incomplete, 
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These several operations were carried out 
on November 19. The adductor and first dorsal 
interosseous muscles, torn away from the first 
metacarpal bone, were bound to it by scar 
tissue, especially near the point of insertion 
of the adductor. The fractured and fore- 
shortened first metacarpal bone was short and 
broad and its surface irregular. This bone 
was stripped dorso-ulnarly of its soft tissues 
and the scarred adductor insertion cut. The 
capsule of the carpometacarpal joint of the 
thumb was cut. The thumb could now be 
fully spread and opposed. 

Capsulotomy and resection of the thick col- 
lateral ligaments of the metacarpophalangeal 
joints of the index and middle fingers were 
next done, and these joints were manipulated 
into full flexion. The head and neck of the 
ulna were resected to restore full supination 
of the forearm. 

The patient was greatly improved on Feb. 
10, 1950, especially in the use of his thumb 
and the rotation of his forearm. The spread 
of the right thumb was 7 inches (17.7 cm.) 
and that of the left 6%4 inches (17.1 cm.). 
(Note the greater spread of the right thumb.) 
Passive opposition of the thumb was almost 
free. Active opposition made the thumb ap- 
proach but not touch the middle finger. How- 
ever, the patient still made a poor fist, because 
he could not flex the metacarpophalangeal 
joint of the index and middle fingers more 
than 10 degrees. The other joints of the 
fingers showed slight restriction of motion. 
Rotation of the forearm was free. 

CASE 8 (release of adduction contracture 
of the thumb and Z-plasty of the web in crush- 
ing injury of the hand).—A Negro 33 years 
old crushed both hands in a power press ma- 
chine on Dec. 12, 1949. He was left with a 
severe adduction contracture of each thumb 
and intrinsic extension deformities of the 
fingers, precluding flexion of the fingers. On 
April 27, 1958, the scarred tendon of inser- 
tion of the adductor muscles of the right 
thumb was resected and a Z-plasty of the skin 
of the web of the thumb performed. The ex- 
tension deformities of the fingers were cor- 
rected by open section of the collateral ex- 
tensor tendons of the index finger at the level 
of its proximal joint, manipulation of the 
middle and ring fingers and subcutaneous 
tenotomy of these tendons at the same level 
in the little finger. 

There was satisfactory correction of the 
adduction contracture of the thumb on Oct. 
28, 1953, the spread of the thumb being 51 
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inches (6.9 cm.). The fingers still showed 
great restriction of motion, especially the 
index. 

A similar procedure was used to correct 
the more severe adduction contracture of the 
left thumb on March 8, 1954. The adductor 
muscles were so extensively scarred that it 
was necessary to strip both the first and the 
second metacarpal bones. Contracture of the 
carpometacarpal joint of the thumb still lim- 
ited the spread of the thumb and made its 
complete capsulotomy necessary. Full abduc- 
tion was now achieved, but the base of the 
first metacarpal bone luxated dorsally. This 
luxation was apparently reduced. The web 
was lengthened by Z-plasty. A small full 
thickness skin graft covered a defect in the 
skin dorsally. 

When the plaster was removed, the thumb 
was held in abduction and could not be ad- 
ducted either passively or actively. A roent- 
genogram disclosed persistent dorsal luxation 
of the base of the first metacarpal bone. The 
contracture in abduction seemed due to the 
bony block of the greater multangular bone, 
fixed volarly in adduction. (It should be re- 
membered that both the scaphoid and greater 
multangular bones move as the thumb moves. ) 
The greater multangular bone was excised on 
May 6, 1954. The thumb could then be easily 
abducted and adducted. 


COMMENT 


Adduction contracture of the thumb in 
the plane of the hand restricts its abduc- 
tion and opposition. The release of con- 
tracture restores full passive movements 
of the thumb in abduction and opposition. 
In 1 case the passive spread of the opera- 
tively treated thumb was greater than the 
spread of the normal thumb. Since the 
operation is passive in that it only releases 
contracture, active abduction of the thumb, 
when it is lacking, must be achieved by a 
substitutionary tendon transplant, such as 
the intrathecal transfer of the extensor 
carpi ulnaris through the sheath of the 
abductor pollicis longus. 

The extrinsic deformity of the thumb is 
not the direct sequel of abductor release. 
Rather, it follows the substitution of the 
abductor pollicis longus when the extensor 
pollicis longus is paralyzed. The synergy 
of abduction and extension is lost, and the 
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effort to abduct expends itself at the meta- 
carpophalangeal joint of the thumb. Syn- 
ergy is recovered by the restoration of 
power to all three oblique muscles of the 
thumb, and this should prevent deformity. 


The slight sequel of volar rotation of 
the thumb is clinically not important. 

The follow-up periods of observation are 
generally adequate and indicate that ad- 
ductor release accomplishes its purpose. 


Fig. 8 (Case 5).—A, adduction contracture 

of the thumb in a woman aged 23 (see text). 

B, end result of operation, which was not 

satisfactory although the patient considers 
the condition improved. 


a 
— 
— 
— 
591 
ft a 


JOURNAL OF THE INTERNATIONAL COLLEGE OF SURGEONS 


SUM MARY 


The author reports 13 more cases of ad- 
duction contracture of the thumb and out- 
lines the technic for release of this con- 
tracture. Adduction contracture occurs 
chiefly in association with spastic, arthri- 
tic and traumatic conditions. The author’s 
technic of surgical release is described and 
illustrated. 


RESUMO 


O autor registra 13 casos de contratura 
em adduccéo do polegar, descrevendo a 
técnica para relaxamento de tal deformi- 
dade, que, segundo éle, ocorre associada- 
mente a espasmos, artritismos ou trauma- 
tismos. 

Por fim descreve sua propria técnica 
para cura cirtrgica, 0 que faz ilustrada- 
mente. 


RESUME 


L’auteur rapporte 13 cas de contracture 
en adduction du pouce et décrit la tech- 
nique employée pour remédier a cette con- 
tracture. La contracture en adduction est 
le plus souvent spastique, arthritique et 
traumatique. La technique chirurgicale 


de l’auteur est décrite avec figures a 
Vappui. 


RIASSUNTO 


L’autore riferisce su 13 casi di contrat- 
tura del pollice in aduzione e traccia il 
metodo per curarla. L’affezione compare 
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di solito in associazione con malattie spas- 
tiche, artritiche o traumatiche. Viene 
descritta e illustrata una tecnica chirur- 
gica personale. 


ZUSAM MENFASSUNG 


Der Verfasser berichtet iiber 13 Fille 
von Adduktionskontrakturen des Dau- 
mens und beschreibt die Technik zur Be- 
hebung dieser Veranderung. Adduktions- 
kontrakturen treten meist in Verbindung 
mit spastischen, arthritischen und trau- 
matischen Erkrankungen auf. Der Ver- 
fasser beschreibt seine Operationsmethode 
an Hand von Illustrationen. 


RESUMEN 


El] autor comunica 13 casos de contrac- 
tura del pulgar en adduccion y delinea la 
técnica para el alivio de esta contractura. 
La contractura en adduccién ocurre aso- 
ciada principalmente con padecimientos 
espasticos, artriticos y traumaticos. Se 
describe e ilustra la técnica quirtrgica del 
autor. 


BIBLIOGRAPHY 


Burman, M.: The Spastic Hand, J. Bone & 
Joint Surg. 20:133, 1938. Kinetic Disabilities of 
the Hand and Their Classification: A Study in 
the Balance and Imbalance of the Hand Muscles, 
Am. J. Surg. 61:167, 1948. Transplantation of 
the Extensor Carpi Ulnaris to Give Abduction to 
the Thumb, New York State J. Med. 48:383, 1948. 

Howard, L. D. Jr.: Contracture of the Thumb 
Web, J. Bone & Joint Surg. 32A:267, 1950. 

Littler, J. W., and Tobin, W. J.: Thumb Abduc- 
tion Splint, J. Bone & Joint Surg. 30A:240, 1948. 


It has been my fortune to love in general those men most who have 
thought most differently from me, on subjects wherein others pardon no 
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satisfied with the result, than with one who has gone to Venice while I am 
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Cineplasties and the Newer Technics 


ERNST W. BERGMANN, M.D., D.A.B., F.I.C.S. 
NEW YORK CITY, NEW YORK 


made by cineplastic procedures in the 

United States, it would appear that I 
have chosen a topic of limited interest. 
It is well to remember, however, that the 
ever-increasing number of industrial and 
traffic accidents result in a proportionally 
increasing incidence of amputations. In 
fact they exceed by far the amputations 
of war injuries, During the four years 
of World War II, 18,000 amputations were 
done in the armed services, compared with 
120,000 in civilian life. It makes for about 
30,000 amputations per year, among which 
over 7,000 are amputations of the upper 
extremity. Figures like these justify, in 
fact demand, increased attention. 

As is known, the idea underlying the 
principle of cinetization is to make use 
of certain muscles toward activating an 
artificial] hand, muscles that otherwise re- 
main idle and unused in a stump. 

The initiative to transform an arm 
stump into something more useful origi- 
nated with the Italians. During their hap- 
less war with the Abyssinians in 1896, 
great numbers of Italians were made 
prisoners. It was a peculiar habit with 
the Abyssinians to cut their prisoners’ 
hands off, one or both, and often on the 
slenderest provocation. Upon return to 
Italy these men posed a grave problem 
which stimulated Vanghetti, an internist, 
to devise a cineplastic procedure by form- 
ing tendon loops at the stump end, hoping 
that their movement could be utilized. It 
was his friend and surgeon Ceci who 
carried out the idea. The Italian method, 
as it is known, however, is not very effec- 
tive, owing to the adhesions that are likely 
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to develop, and the method has not many 
advocates. 

New impetus was given to the idea of 
cinetization by Sauerbruch, who, during 
the first World War, developed his muscle 
tunnel procedure, which, as a matter of 
historical accuracy, was suggested to him 
by a Swiss engineer. 

This procedure uses a skin tube which 
is formed from a pedicle flap by sewing 
it inside out, and passing this tube through 
a tunnel which is bored in the muscle 
belly, so that later the skin tube moves 
with the contracting muscle. It is this 
movement that activates an artificial 
hand with the aid of certain devices 
(Figs. 1 and 2). 

The method, at first and for a long time 
thereafter, was given a cool reception 
here. It was only after the conclusion 
of the second World War that a commis- 
sion under Col. Petersen studied the re- 
sults of cineplastic procedures in Germany 
and came back convinced of their useful- 
ness. By that time, to be sure, certain im- 
provements had been developed, largely 
by a former associate of Sauerbruch’s, 
Lebsche in Munich. Since then, and par- 
ticularly during the Korean war, cine- 
plastic operations have been done in great 
numbers, several hundred of them, by Col. 
August Spittler in Walter Reed Hospital. 
In fact, Col. Spittler has become an en- 
thusiastic advocate of the method. 

As to the changes in technic that have 
crystalized since the original publications 
by Sauerbruch, Nissen, myself and a few 
others, they are mainly as follows: 

1. Canalization of the forearm muscles 
has been more or less given up, even in 
stumps having the necessary length as 
stipulated in previous papers. 

2. As a rule, canalization is applied to 
the biceps alone. The idea of a double 
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motor, that is, the addition of a triceps 
tunnel for cntagonistic action, has been 
given up, leaving this action to a spring 
in the terminal device. 

3. The skin tube is made considerably 
wider. 

4. The biceps tendon is severed from its 
distal attachment, so that it no longer 
flexes the elbow, a movement which is then 
done by the brachialis alone. 

5. In short arm stumps the method can 
be successfully applied to the pectoralis 
muscle. This is in obvious contrast to 
what Sauerbruch, and later Nissen and 
myself, have said on sundry occasions. 
Lebsche’s pectoralis tunnel has proved 
most valuable. 
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The indications for doing a cineplasty 
have not greatly changed. A man who 
has lost both hands is obviously the best 
candidate for such a procedure. Unlike 
the unilateral amputee, who can fall back 
on his one remaining natural hand, the 
bilateral amputee has no such choice, But 
the unilateral hand amputee too can 
greatly benefit by the operation. To be 
sure, aside from surgical considerations, 
a number of factors have to be carefully 
weighed beforehand — age, psychologic 
status, motivation and vocational plans. 
Only after all these points have been 
cleared satisfactorily can one embark on 
the procedure with confidence. 

With the level of amputation near the 


Fig. 1.—A, finished biceps canal. B, prosthesis attached. Terminal device is interchangeable, 
whether hook or hand. 
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Fig. 2.—A, finished biceps canal. B, prosthesis attached with hand opened. C, hand closed. Note contrac- 
tion of biceps. D, hand replaced by hook, opened. E, closing of hook, possible in any position of elbow. 
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elbow or higher, the muscle canal type of 
operation is the only one available. But 
with disarticulation stumps at the wrist 
or amputations through the lower third 
of the forearm one might also consider 
doing a Krukenberg procedure. This is a 
type of cinetization based on an entirely 
different approch. By separating the radi- 
us and the ulna it aims at giving the 
radius independent movement away from 
and toward the ulna (Fig. 3). 

If the muscle tunnel operation had to 
fight an uphill battle before it was ac- 
cepted as a useful procedure, the Kruken- 
berg technic has fared worse. For all prac- 
tical intents and purposes it is still 
ignored. True, the operation is technically 
not simple. True, too, the lobster-claw ap- 
pearance of the stump is an ugly sight, 
but from an esthetic point of view this 
applies to all stumps. Nevertheless the 
Krukenberg arm has certain advantages. 
It has sensation and does not require a 
prosthesis. These two factors are of prime 
importance in a certain type of injury; 
quite a number of persons have lost both 
hands and their eyesight because of land 
mines or other explosive accidents. 

Naturally, for a blind man, sensation 
is everything. By the same token he has 
little use for an artificial hand, so that in 
his case supplying a Krukenberg arm is 
the procedure of choice. Without going 
into too much technical detail, it may be 
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operated from opposite shoulder. 
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pointed out that the flexor and extensor 
tendons of the forearm are rearranged 
into an ulnar and a radial group, but 
actually there are only two tendons, which 
are indispensable and have to be identi- 
fied: the brachioradialis, which draws the 
radius away from the ulna, and the pro- 
nator teres, which acts antagonistically. 
Implicitly the minimum length of the 
stump feasible for a Krukenberg arm is 
determined by the intact attachment of 
the pronator teres at about the middle of 
the radius, Shorter stumps are not suited 
to the procedure. The other muscles that 
help in the scissor action of the separated 
forearm limbs, namely, the biceps tendon 
on the radial side and the brachialis on 
the ulnar one, do not come into view at 
all, since they remain undisturbed and un- 
exposed in the upper part of the forearm. 
Sectioning of the interosseus ligament is 
done close to the ulna in order not to inter- 
fere with the neurovascular bundle. With 
this ligament out of the way, one can 
easily spread the two bones. At the stump 
end the bones should be 4 to 5 inches 
(10 to 12.5 cm.) apart, when fully spread. 

The main difficulty lies in the covering 
of the two limbs with skin. There is not 
enough of the original forearm skin to 
cover both prongs. With the incisions 
carefully planned, it is possible to cover 
thé radial limb entirely with the original 
skin. The ulnar limb needs a skin plasty 
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for the raw inner surface that exists after 
the two bones are separated. The orthodox 
method, which Krukenberg himself ap- 
plied, uses a pedicle flap from the ab- 
domen. This is a cumbersome procedure 
and has deterred some surgeons from 
doing the operation at all. Free split thick- 
ness grafts have been used with some 
measure of success, but their disadvantage 
is twofold: it provides only for a thin layer 
of epithelium, which, being subjected to 
pressure on closure of the prongs, may 
easily break down. Second, it lacks sen- 
sation. 

To obviate both these shortcomings I 
have devised a modification of my own, 
particularly applicable to disarticulation 
stumps at the wrist. Instead of doing a 
formal reamputation to rid the stump of 
its bulging bone ends, I shorten only the 
ends of the bone and the tendons, and the 
whole redundant skin is left in place. 


With this empty bag of skin one can cover | 


the end of the ulna as well as most of its 
raw inner surface. Thus only a small area 
at the base of the scissors remains to be 
covered by a free graft. 

In this fashion I treated, not long ago, 
a middle-aged man who was blinded and 
lost both hands in a mine explosion. A 
highly satisfactory result was obtained, 
in that the radius was entirely covered 
with original skin, keeping sensation in- 
tact, while the extra skin gained by the 
shortening of the bone was reflected to- 
ward the ulna to cover the distal half of 
its raw surface. Within this area also, 
sensation soon returned. 


SUM MARY 


The author presents a broad outline of 
the cinetization and its recent technicai 
improvements. The principle underlying 
this method is the use of certain muscles 
toward activation of an artificial hand, 
muscles which otherwise remain idle and 
unused in the amputation stumps. Origi- 
nating in Italy, the technic at first aroused 
no great enthusiasm in the United States 
but is now recognized as well worth the 
surgeon’s consideration. 


BERGMANN: CINEPLASTIC TECHNICS 
RESUME 


Les auteurs présentent dans les grandes 
lignes la cinématisation et ses récents 
progrés techniques. Le principe fonda- 
mental de cette méthode est l’emploi de 
certains muscles qui activent une main 
artificielle. Ces muscles resteraient inuti- 
lisés sans cette technique. Créée en Italie, 
la technique ne rencontra tout d’abord 
qu’un enthousiasme restreint aux Etats- 
Unis, mais maintenant les chirurgiens 
reconnaissent sa trés grande valeur. 


RESUMEN 


Los autores presentan a grandes razgos 
la quinetizaci6n y su mejoramientos técni- 
cos recientes. El principio en el cual esta 
basado este método, es el uso de ciertos 
musculos hacia la activaci6n de una mano 
artificial, musculos que de otra manera 
permanecerian inactivos y sin uso en el 
munon de amputaciOn. Originaria de 
Italia, al principio esta técnica no despert6 
entusiasmo en los Estados Unidos. Sin 
embargo, actualemente se reconoce que 
bien vale la pena de la consideracion del 
cirujano. 


RIASSUNTO 


Viene tracciata brevemente la storia 
della cinematizzazione e delle sue con- 
quiste. Essa consiste nella utilizzazione di 
certi muscoli per muovere le mani artifici- 
ali, muscoli che altrimenti sarebbero in- 
utilizzati. Nata in Italia, la tecnica é stata 
dapprima poco ben accettata negli Stati 
Uniti, mao ra ha trovato il pieno riconosci- 
mento da parte dei chirurghi. 


ZUSAM MENFASSUNG 


Der Autor gibt einen weit gefassten 
Uberblick iiber die Kinetisierung und ihre 
neuesten technischen Verbesserungen, Die 
Methode beruht auf dem Prinzip, ge- 
wisse Muskeln, die sonst miissig und un- 
beniitzt im Amputationsstumpf liegen 
bleiben, zur Aktivierung einer Handpro- 
these zu verwenden. Das Verfahren, das 
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urspriinglich aus Italien kommt, fand in 
den Vereinigten Staaten anfanglich keine 
grosse Begeisterung, hat sich jetzt aber 
Anerkennung errungen und _ verdient 
durchaus die Aufmerksamkeit der Chirur- 
gen. 


RESUMO 


O autor apresenta largos comentarios 
acérca da cinetisacéo e sobre os seas re- 
centes progressos de ordem técnica. 

O principio désse metodo vem a sér o 
emprego de certos musculos na ativacdo 
de uma maAo artificial. Originada na Italia, 
a técnia de inicio nao foi recebida com 
grande entusiasmo nos Estados Unidos, 
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porém, presentemente, esta merecendo 
uma melhor atencéo por parte dos cirur- 
gides locais. 
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Men born eloquent sometimes touch high matters in a manner so terse 
and so perspicuous that most persons would never think there was depth 
in their talk. Heavy persons and sophists do not recognize philosophy 
when eloquence brings it within every man’s reach and dares to present 
truth with bold and spirited strokes. Shallow and frivolous in their judg- 
ment is that majesty of speech which carries along with it the proof of 
great thoughts. They are for definitions and disputations, for particulars 
and regular arguments. 


Most great characters in history have been the most eloquent men of 
their time. The founders of the noblest creeds, the leaders of sects and 
factions, those who in every age have had most influence upon the minds 
of nations, owe the best part of their triumphs only to the quick and native 
eloquence of their hearts. It does not appear that they studied poetry 
with so much success, and that is because poetry hardly allows of a second 
occupation; the practice of so noble and so difficult an art can rarely be 
combined with the stress of affairs and the tempestuous business of life; 
whereas eloquence has a place everywhere, that owes most of its fascina- 
tion to that conciliatory and diplomatic spirit which makes statesmen and 
administrators and the like. 

—Vauvenargues 
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ject to a variety of minor aberra- 

tions, localized defects recorded at 
birth are relatively rare. In a large per- 
centage of the cases reported the defects 
have been in the scalp and in or near 
the midline. In 1930, Terruhn! collected 
76 cases of scalp defects as opposed to a 
total of 29 defects elsewhere on the body. 
There are undoubtedly a great number of 
minor defects that have not found their 
way into the literature, as well as others 
that have been reported under diffierent 
categories. 

Morphologically, skin defects may be di- 
vided into two types; one is circular and 
sharply demarcated or punched out, the 
other elongated and stellate. In the scalp 
the elongated defects are likely to be more 
extensive and are often situated over one 
of the suture lines of the skull. On the 
trunk and extremities the defects may be 
very extensive and are often multiple. In 
the multiple defects there is a strong 
tendency toward bilaterality and sym- 
metry. Occasionally the defect may pre- 
sent a raw, granulating surface, but usu- 
ally it is covered by a thin, glistening 
membrane, which is more or less trans- 
lucent. Beneath this membrane large 
blood channels may be seen to run parallel 
to the surface, with very few or no ramifi- 
cations. After birth this membrane shows 
a marked tendency to dry out and become 
necrotic, with subsequent hemorrhage 
from the large vascular channels. Fatal 
hemorrhage is particularly common with 
scalp defects situated over the superior 
sagittal sinus. Another gross character- 
istic of these defects is the tendency for 


A LTHOUGH the skin is commonly sub- 
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Congenital Skin Defects 
Report of Three Cases 
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the normal skin bordering the defects to 
show hypertrophy. Skin defects may occur 
in conjunction with a variety of other con- 
genital deformities but often occur alone. 

The histologic picture varies somewhat 
in relation to the depth of the structures 
involved. In the usual case the dermis and 
subdermal adipose tissue are primarily 
affected, but occasionally deeper tissues 
and even bone may be included, The hair 
follicles, sweat glands, and sebaceous 
glands are entirely absent. The dermis 
and subjacent adipose tissue are scanty. 
The membrane is composed of thin, flat 
cells of one or more layers with sparse 
granulations beneath. 

Although family histories are not avail- 
able in many of the cases reported, it is 
interesting to note from those presented 
that congenital defects are most common 
in the child born of the first pregnancy. 
Those occurring in children born later 
have often been preceded by a series of 
abortions, miscarriages and premature 
births. In some instances identical or 
similar defects occur in more than one 
member of the family. 

In 1767, Cordon? reported on 3 patients 
of the same parents with identical skin 
defects. Of 6 children born to these parents 
the first 2 and the fourth were entirely 
normal and healthy. The third, although 
well-formed otherwise, was devoid of skin 
from the knees to the toes and from the 
wrists to the ends of the fingers. The 
fifth and sixth were born devoid of skin 
in exactly the same manner as the third. 
In all 3 instances the children ‘would not 
nurse; the raw areas suppurated for two 
or three days, and the child died on the 
fourth or fifth day. 

In 1826, Campbell® reported similar 
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scalp defects in 2 members of the same 
family. The first child died on the eighth 
day, of massive hemorrhage, and the sec- 
ond at the age of 8 months, of chronic 
hydrocephalus. Others who have reported 
similar defects and deformities in the 
same family were Burger, Graff, and 
Greig.’ 

Epidermolysis Bullosa.—In 1934, Her- 
litz® described a new lethal form of epi- 
dermolysis bullosa usually accompanied 
by extensive skin defects. He termed it 
“epidermolysis bullosa herediteria letalis.”’ 
He collected 22 cases, of which 8 were his 
own. The defects in this series showed 
a predillection for the extremities and oc- 
casionally the trunk. This new form 
differed from the simple and dystrophic 
form in that early death always ensued. 
In no case was the duration more than 
eight and one-half months, and usually 
death occurred before the third month. 
Herlitz’s 8 patients were confined to three 
families, 4 in one and 2 in each of the 
others. There was no history of such de- 
fects in any of these families. The Nikol- 
sky phenomenon (rubbing off skin in the 
bath) was present, but is was not pos- 
sible to produce vesication by rubbing, 
pinching or bandaging. Marked dystrophy 
and deformity of the nails were observed, 
and sometimes the lesions progressed to 
involve skeletal atrophy of the terminal 
phalanges. Histologically there was de- 
generation of elastic tissue; the skin was 
thinner than normal, and the sweat glands 
and hair follicles were rudimentary or 
absent. 

Davidson,® in 1940, described a similar 
case, in which a defect involved the wrist 
and dorsum of the left hand. Progressive 
bullae formed on the body and in the 
mouth, many of them becoming confluent. 
The child lost weight steadily in spite of 
adequate intake and died on the twenty- 
ninth day. 

The occurrence of defects in conjunction 
with epidermolysis bullosa is not limited to 
the lethal form of that disease. They are 
relatively common with the dystrophic 
form. My own Case 2 falls into this cate- 
gory. It is generally acknowledged that 
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all these defects are preceded by bullae, 
but whether a different process is at work 
in their association with epidermolysis 
bullosa is not known. In these cases super- 
imposed infection certainly contributes to 
the pathologic change observed on micro- 
scopic examination, and it is difficult to 
state how much of the degenerative proc- 
ess was present in the original clean lesion. 
There is a great similarity between defects 
associated with epidermolysis bullosa and 
those that occur without other evidence 
of disease. The scalp defects seem to ex- 
tend into the deeper tissues more often, 
but it is possible that reports of defects 
of the extremities have included only 
superficial ones that are rather large. All 
medical men have seen the so-called ‘‘con- 
genital bands” completely encircling ex- 
tremities and digits, and these are un- 
doubtedly of the same origin. The intra- 
uterine amputations so ably discussed by 
Streeter? in 1930 could conceivably have 
been preceded by circumferential defects 
involving deeper structures as well as the 
skin, 

In an effort to determine at what de- 
velopmental stage these defects occur, 
Hebra,* in 1881, examined sections of skin 
from a series of embryos. He concluded 
that the malformation began in the early 
stages but that development of the differ- 
ent tissues was not completely stopped 
thereby. The progress in development con- 
tinued to such an extent that at birth the 
condition in the skin paralleled that seen 
in the fifth or sixth month of fetal life. 
Because of the lack of adipose tissue and 
the decreased density of the connective 
tissue, Hebra was led to suppose that an 
atrophic process was also involved which 
led to a less dense arrangement of the con- 
nective tissue. This in turn led to the 
formation of fissures in the cutis, which 
in time became filled with a serous fluid. 
He further noted that during the fifth and 
sixth months of fetal life the blood vessels 
in the cutis consist of large, thick trunks 
running parallel to the surface, with very 
few ramifications. Only with the further 
increase of these vessel branches did the 
development of the cutis approach that of 
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the mature child. The papillae were ob- 
served not to be fully developed until the 
ramifications of the vessels had entered 
them, and the ducts of the sudariparous 
glands failed to shown their multiple 
windings until the branches were in im- 
mediate proximity. 

The etiologic factors involved in the 
production of skin defects, as well as other 
congenital deformities, are open to much 
speculation. The mother of Cordon’s pa- 
tients? attributed the defects to a wound 
on a sow’s breast, which she had dressed 
every day during her third pregnancy, and 
Cordon could offer no better explanation. 
Prenatal influence soon gave way to trau- 
ma as an etiologic factor. This trauma was 
incurred from uterine polyps, pelvic ex- 
ostoses, abnormal presentations, prenatal 
injury to the mother and, in 1 instance, 
contact with the fingernail of the nurse. 
In earlier reports the doctor or midwife 
was often blamed for the defect. 

Hoffman,’ in 1885, was the first to at- 
tribute the defects to amniotic adhesions. 
Kehrer’® accepted this theory as the only 
possible explanation and expressed the 
opinion that, owing to inflammatory 
changes which he termed amniitis, ad- 
hesions were formed between the amnion 
and the embryo. Owing to fetal move- 
ments, the strong bands would pull away 
the portion of skin where it was attached. 
He was not able to demonstrate the bands 
and concluded that they had subsequently 
disappeared. Oing'! and Terruhn' also 
attributed the defects to amniotic ad- 
hesions, the latter claiming to have demon- 
strated the bands in 1 instance. 

The amniotic theory has been discarded, 
and it now seems evident that some arrest 
of development is involved. In some in- 
stances the presence of defects in siblings 
would indicate the possibility of some in- 
herent, perhaps hereditary factor. Cer- 
tainly the symmetry that often character- 
izes the multiple defects cannot be ex- 
plained by any external factor. 

The existence of a series of embryologic 
relations called “inductions” has been 
firmly established by experimental embry- 
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Fig. 1 (Case 1).—Defect of left foot, which 
cicatrized itself. 


ologists. The “organizer” of these induc- 
tions is the archenteric roof. From the 
archenteric roof an influence passes into 
the overlying ectoderm which renders it 
capable of forming nervous tissue. From 
here a step-by-step series of inductions 
takes place, involving most of the organs 
of the body. The mesoderm and entoderm 
react to a lesser degree than does the 
ectoderm. Direct contact between the cells 
and the inductor is necessary for the 
transmission of the influence, and any- 
thing that occurs to interfere with this 
relation will alter the development of spe- 
cific organs. 

Hebra® reasoned that the sparsity of 
connective tissue fibers gave rise to the 
formation of fissures in the cutis, which 
subsequently became filled with serous 
fluid. Ingalls'? demonstrated in a series 
of fetuses the presence of subcutaneous 
blisters, which he considered precursors 
of skin defects. These blisters occurred at 
various levels in the skin. 
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If one assumes that serous fluid escapes 
into the dermis and forms a subcutaneous 
blister, is it not reasonable to suppose that 
some interference with the induction 
mechanism would take place, possibly 
from lack of contact of the cells with the 
inductor? One would still have to explain 
an earlier interference that caused the 
sparsity of connective fibers and fat. This 
may or may not bear some relation to the 
lack of ramification of the vessels or 
nerves, which also might be concerned 
with some stage of the induction mech- 
anism, 

Small defects will usually cicatrize 
themselves in a short time. Larger defects 
become an immediate surgical problem. 
In the scalp, large defects are subject to 
massive hemorrhage and sometimes men- 
ingitis when the covering membrane be- 
gins to become necrotic. The overall mor- 
tality rate for the reported cases is about 
20 per cent, and only 1 case of closure is 
recorded in the literature. Hemorrhage in 
the extremities is not so dangerous, but 
adequate coverage must be accomplished 
as early as possible to prevent constant 
loss of tissue fluids. 

In the scalp, closure is best accomplished 
by rotation flaps when possible. Larger 
defects of the trunk or extremities are 
usually so extensive as to require resur- 
facing with split skin grafts. Any remains 
of the membrane should be removed down 
to clean tissue prior to coverage by either 
method. 

Ingalls'*? drew a marked contrast be- 
tween defects in the scalp and those else- 
where in the body. In his opinion, the 
defects are of no practical significance un- 
less they are on the scalp. Defects of the 
trunk or extremities “do not show the 
secondary complications of hemorrhage or 
infection and consequent effect upon mor- 
tality; their significance is largely cos- 
metic.” 


I have previously stated that the danger 
from fatal hemorrhage is greater with 
scalp defects. I should like to reiterate, 
however, that the tendency ot the covering 
membrane to become necrotic is not re- 
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stricted to scalp defects. Surgeons are 
aware of the danger of large open wounds 
anywhere on the body, both from the 
standpoint of sepsis and from that of the 
loss of body fluids. This danger is par- 
ticularly acute in infants. Referring to the 
first 3 cases I was able to find in the litera- 
ture, I noted that Cordon said defects on 
the upper and lower extremities: ‘In all 
3 instances the children would not nurse, 
the raw areas suppurated for two or three 
days and they died the fourth or fifth 
day.” 

If the membrane remains intact and 
affords a good covering, no surgical inter- 
vention will be necessary. If the defect 
is large and the membrane becomes nec- 
rotic, however, it is incumbent upon the 
surgeon to provide proper coverage as 
early as the general condition of the pa- 
tient permits. 


REPORT OF CASES 


CASE 1.—A defect on the lateral surface 
of the left foot, measuring 2 by 1% inches 
(5 by 3.7 cm.) was observed in a boy 7 years 
old. The defect was cicatrized and covered by 
a layer of scar skin, which was causing the 
patient no difficulty. There was no family his- 
tory of similar defects. The patient was the 
full-term child of a first pregnancy. 


CASE 2.—A full-thickness skin defect involv- 
ing the entire dorsum of the left foot and 
completely encircling the left ankle was ob- 
served in a newborn child. Continuous wet 
dressings were applied to the area in an effort 
to prevent drying out of the membrane. In 
spite of this, the membrane showed signs of 
necrosis on the third day. It was decided that 
a split graft would provide a satisfactory sur- 
face coverage and prevent further loss of body 
fluids. On the fifth day the area was covered 
with a graft from the upper part of the ab- 
domen and.a successful “take” obtained. On 
the first postoperative day bullae were noted 
on the mucous membrane of the mouth and 
subsequently on other areas of the body from 
slight trauma. A diagnosis of epidermolysis 
bullosa was made. Skin sections indicated that 
the diagnosis was correct. The involvement 
was correct. The involvement of nails and 
sanguinous material in the bullae indicated 
that either the dystrophic or the lethal form 
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Fig. 2 (Case 2).—A, B and C, defect of left foot and ankle, treated by grafting. D, condition one 
year after skin graft. 


603 


was present. A guarded prognosis was given 
because of the lack of distinguishing charac- 
teristics between the two types. 

The skin graft was well healed within two 
weeks, but the donor site was beset with com- 
plications and required several months to heal. 
Bullae developed beneath the dressing from 
time to time, owing to slight trauma, and as 
soon as one spot healed, another bulla would 
form elsewhere. Under open treatment the 
donor site finally healed, but an occasional 
bulla appeared subsequently without relation 
to trauma. 

The boy was the full-term child of a first 
pregnancy. The labor had been normal and 
spontaneous, and the family history was non- 
contributory. The mother had a lightly pig- 
mented spot covering almost the entire left 
cheek. This child is now 20 months of age 
and continues to do well. There has been no 
difficulty in weight bearing on the skin graft, 
and the general condition is excellent. Bullae 
formation is becoming increasingly rare. 

CASE 3.—A large full-thickness skin and 
subcutaneous tissue defect involved the entire 
right cheek and the right side of the upper 
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Fig. 3 (Case 3).—Defect of right cheek, with 


thicker membrane that showed no tendency to 
become necrotic, 


JOURNAL OF THE INTERNATIONAL COLLEGE OF SURGEONS 


604 


MAY, 1954 


lip in a newborn child. There were also defects 
involving the left middle and right index 
fingers, distal to the proximal interphalangeal 
joints. The family history was negatively ir- 
relevant and the pregnancy (a first one) un- 
eventful. 

Two factors are of interest in this case. One 
is the involvement of the three middle 
branches of the facial nerve, and the other is 
the type of membrane covering the defect. 
Whereas in Case 2 the membrane was thin 
and glistening and the granulations could be 
seen beneath, this membrane appeared thicker, 
less glistening and less transparent. In con- 
trast to the membrane in Case 2, it showed 
no tendency to necrosis and has remained in- 
tact for six months. Microscopically the two 
membranes appear identical except for thick- 
ness. 

Emphasis should be laid on the fact that 
the membrane in Case 3, which was also com- 
posed of primitive flat cells, was somewhat 
thicker than that in Case 2. It was not so 
translucent, did not glisten so highly and 
showed no tendency to necrosis. The edges of 
the defect were not so sharply demarcated. 
The recent work of Douglas in utilizing am- 
nion grafts in man, with excellent “takes,” 
gives rise to the question whether the raw 
surface of a skin defect might not become the 
automatic recipient of a graft from the am- 
nion in utero. 


SUMMARY 


Three cases of congenital skin defects 
are reported. In 2 of these the defects 
were on the lower portion of the left ex- 
tremity in male children of primiparous 
mothers. In the third it involved the 
greater part of the right cheek, as well as 
one finger of each hand. One defect on 
the lower part of the left extremity was 
associated with the dystrophic type of epi- 
dermolysis bullosa. For large defects the 
mortality rate is very high. When the 
covering membrane shows signs of necro- 
sis, it is wise to cover the defect either 
with neighboring flaps (when possible) or 
with split grafts. 


RESUME 


L’auteur décrit trois cas de défects cu- 
tanés congénitaux. Dans deux de ces cas 
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qui étaient deux jeunes garcons de mére 
primipare, l’anomalie cutanée siégeait au 
niveau de la partie inférieure de |’extrémi- 
té gauche. Dans le troisiéme cas, elle se 
localisait au niveau de la joue droite ainsi 
qu’a un doigt de chaque main. Un de ces 
défects, situé a la partie inférieure de 
l’extrémité gauche, était associé a une 
épidermolyse bulleuse du type dystrophi- 
que. Lorsqu’il s’agit de défects plus im- 
portants, le taux de mortalité est trés 
élevé. Quand la membrane qui recouvre 
le défect présente des signes de nécrose, 
il est prudent de le recouvrir au moyen 
de greffes par glissement ou par des 
greffes de Thiersch. 


ZUSAM MENFASSUNG 


Es wird iiber drei Falle von angeborenen 
Hautdefekten berichtet. In zwei Fallen 
handelte es sich um Defekte der linken 
unteren Extremitait bei Séhnen Erstgebar- 
ender. Im dritten Fall waren der gréssere 
Teil der rechten Wange und ein Finger an 
jeder Hand betroffen. Der Defekt im un- 
teren Abschnitt der linken Extremitat 
ging mit einer bullésen Epidermolyse des 
dystrophischen Typs einher. Bei umfang- 
reichen Defekten ist die Sterblichkeit sehr 
gross. Wenn die oberflichliche Membran 
Zeichen von Nekrose aufweist, ist es rat- 
sam, den Defekt wenn méglich mit angren- 
zenden Hautlappen oder aber mit einem 
gespaltenen Transplantat zu decken. 


RESUMEN 


Se comunican tres casos de defectos con- 
génitos de la piel. En 2 de estos, los de- 
fectos fueron de la porcién inferior de la 
extremidad izquierda en nifo de madre 
primipara. En el tercero se encontraba 
afectada la mayor parte de la mejilla dere- 
cha asi como un dedo de cada mano. Un 
defecto de la parte inferior de la extremi- 
dad izquierda estaba asociado con el tipo 
distréfico de Epidermolisis bulosa. Para 
defectos grandes el grado de mortalidad 
es muy alto. Cuando la membrana mues- 
tra signos de necrosis, es sabio cubrir el 
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defecto ya sea con colgajos vecinos (cuan- 
do es posible) 6 con injertos separados. 


RIASSUNTO 


Descrizione di tre casi di mancanze cu- 
tanee congenite. In 2 il difetto interessava 
Vestremita dell’arto sinistro in maschi di 
madre primipara, nel terzo erainteressata 
la maggior parte della guancia destra e 2 
dita. Uno dei casi presentava anche una 
epidermolisi bollosa di tipo distrofico. 
Quando le mancanze cutanee sono molto 
estese la mortalita é assai elevata; quando 
i tegumenti mostrano segni di necrosi é 
necessario provvedere con trapianti a 
lembo delle parti vicine, quando possibile, 
oppure con trapianti liberi. 


RESUMO 


O autor relata trés casos de deformacées 
congénitas da pele, dois ocorridos em cri- 
anca do sexo masculino nascidos de maes 
primiparas, e o terceiro atingindo grande 
parte da bochécha direita, como tambem 
um dedo em cada mao. 

Discorre sobre o assunto, salientando as 
eventualidades surgidas nos dasos de tais 
mal-formacées congénitas. 
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well watered, where great differences of climate accompany the various 
seasons, there the people will be of large physique, well-accustomed to 
hardihood and bravery, and with no small degree of fierceness and wild- 
ness in their character. On the other hand, in low-lying, stifling lands, 
full of meadows and where the water is warm, the people will be neither 
large nor slight, but rather broad in build, fleshy and black-haired. Their 
complexions are dark rather than fair and they are phlegmatic rather 
than bilious. Bravery and hardihood are not an integral part of their 
natural characters although these traits can be created by training. The 
people of a country where rivers drain the surface water and rain water 
have clear complexions and good health. But where there are no rivers 
and the drinking water is taken from lakes or marshes, the people will 
necessarily be more pot-bellied and splenetic. People who live in coun- 
tries which are high, level, windswept and rainy tend to be of large stature 
and to show little variation among themselves. They are also of a less 
courageous and less wild disposition. In countries where there is a light 
waterless soil devoid of trees and where the seasons occasion but small 
changes in climate, the people usually have hard sinewy bodies, they 
are fair rather than dark and they are strong willed and headstrong in 
temperament. Places where changes of weather are most frequent and 
of the greatest degree show the greatest individual differences in physique, 
temperament and disposition among the inhabitants. 


—Hippocrates 
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Preliminary Report on a New Concept in the 


Operative Management of Lesions of 


the Supraspinatus Tendon 


Man still bears in his bodily frame the 
indelible stamp of his lowly origin.— 
Charles Darwin. 


HEN the shoulder is viewed in the 
WV light of its historical development 
it is clear that the supraspinatus 
muscle has entered the backwash of the 
evolutionary stream. It is a muscle which, 
with the emancipation of the foreleg from 
the process of locomotion, has changed its 
function. Moreover, it is unsuited to its 
new function and is relatively reduced in 
mass! and prone to degenerative change, 
awaiting its fina] removal in the continu- 
ing process of adaptation to the upright 
posture. 

For many years the supraspinatus was 
thought to act as a prime mover,? the 
initiator of abduction. It is now gener- 
ally accepted, in fact proved, that, with 
contraction of the muscle, the increased 
tension in the line of the fibers of the 
supraspinatus tendon has no very impor- 
tant influence on abduction. Any such 
effect can be demonstrated electromyo- 
graphically as coexistent with, and only 
very weakly additive to, the powerful del- 
toid contraction. 

This article interprets some of the evi- 
dence provided by a consideration of com- 
parative anatomy to support the conten- 
tion that, in adaptation to the upright 
posture, the supraspinatus has changed its 
role, and that it is poorly adjusted to its 
new role. An understanding of this new 


Submitted for publication Feb. 10, 1954. 


FREDERICK SYPHER, M.D., F.R.C.S., F.1L.C.S. 
TORONTO, ONTARIO, CANADA 


role, based on a knowledge of the develop- 
mental process, suggests new methods in 
the surgical treatment of supraspinatus 
lesions, some of which will be discussed. 

In the four-legged animal the supra- 
spinatus is an efficient prime mover as well 
as a fixator. In the upright posture, con- 
sidering the movement of abduction at the 
shoulder, a cuff tension tending to be cross- 
wise of the main direction of the supra- 
spinatus fibers is engendered by the action 
of the infraspinatus and subscapularis as 
they pull downward, backward and medi- 
ally, one on either side of the shoulder 
blade. If one considered a point in the 
capsule immediately above the humeral 
head, this force, directed downward, 
backward and medially in the plane of 
the shoulder blade, can be resolved into 
a horizontal component maintaining the 
head of the humerus in contact with the 
glenoid fossa and a vertical component di- 
rected down the arm. The downward 
vertical component neutralizes the upward 
component of the deltoid pull, allowing the 
horizontal component of the deltoid to 
raise the arm away from the side of the 
body. The downward thrust on the head 
of the humerus, which prevents simply a 
hunch of the shoulder taking place when 
abduction is attempted, is the fundamental 
basis of this movement. 

The horizontal component of the infra- 
spinatus and subscapularis action, in ad- 
dition to stabilizing the relation of the 
humeral head to the glenoid fossa, is im- 
portant in maintaining the tension of the 
cuff across the top of the glenohumeral 
joint at an optimum value for different 
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degrees of abduction. The supraspinatus 
of course assists in this, but, considering 
its relative size, this cannot be considered 
an essential function. Its new role is im- 
plicit in the fact that it does nothing more 
important than exist as a “bridge” over 
the humeral] head, across which the sub- 
scapularis and infraspinatus transmit the 
depressor-fixator force without which ab- 
duction cannot take place. The effect of 
a tear of any size in this supraspinatus 
“bridge” is now obvious; the subscapu- 
laris and infraspinatus cannot act as a 
depressor-fixator of the humeral head; 
the dynamic influence of the cuff, as far 
as abduction is concerned, is destroyed. 
Now this might appear to illustrate the 
importance of doing nothing, provided it 
were done well; however, the supraspina- 
tus portion of the cuff cannot provide an 
efficient bridge, because the important 
stress on its portion of the cuff tends to 
be crosswise of the main direction of its 
fibers, predisposing it to abnormal wear 
and tear and hence degenerative change, 
to which secondary inflammatory change 
adds its toll in the inhibition of function. 

A way must be found, then, to eliminate 
the supraspinatus portion of the cuff and 
at the same time maintain efficiency in a 
“bridge” that will preserve the depressor- 
fixator force across the top of the gleno- 
humeral joint. It will now be of interest 
to turn to the developmental history of the 


JOURNAL OF THE INTERNATIONAL COLLEGE OF SURGEONS 


MAY, 1954 


supraspinatus, to see how this muscle came 
to find itself in such a predicament, and 
then to consider more rational surgical ap- 
proaches to the problem than have pre- 
viously been tried. 

Developmental History of the Shoulder 
Girdle, with Particular Reference to the 
Supraspinatus.—This phase of the de- 
velopmental process requires some re- 
marks about the fate of the intrinsic 
muscles, as noted in the amphibian nec- 
turus (Fig. 1), which converge to attach 
on the humeral head, and their intimate 
relation to the historical changes occur- 
ring in the coracoid element. 

A useful frame of reference is the shoul- 
der girdle of the duck-billed platypus 
(Fig. 2), because it illustrates changes 
covering the period between the amphibia 
and the early mammals; and with slight 
diagrammatic alterations, as noted in the 
legend, it can continue to illustrate the 
changes of the much later period occur- 
ring with the assumption of the upright 
posture. 

The Coracoid Element: Phylogenetically 
the coracoid structure shows a progressive 
decline in importance, until in man, there 
is nothing left of it in the shoulder girdle 
but the well-known small nub of bone re- 
ferred to as the coracoid process. 

In amphibians the coracoid is a complex 
and important structure consisting of two 
distinct well-developed parts, the anterior 


vertebrates. D. S., dorsalis scapulae; S. 


Fig. 1.—Shoulder musculature (semidiagrammatic) of Necturus, one of the most primitive living 
C., supracoracoideus; P. 


H., procoracoideus or procoraco- 


humeralis; 7., trapezius; LZ. D., latissimus dorsi 
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(pre, pro, epi) coracoid and the posterior 
coracoid. The posterior coracoid is in some 
species referred to as the metacoracoid 
or just as the coracoid. The various parts 
of a primitive shoulder girdle can be 
picked out in Figure 2, which is a semi- 
diagrammatic representation of the shoul- 
der girdle of the duck-billed platypus. 

In the permian reptiles of more than 
two hundred million years ago the pro- 
coracoid is still well-marked. Somewhat 
later a group of ancient reptiles, known 
as the theraspids, showed a marked re- 
duction in the procoracoid element. In 
the monatremes, a mammalian subclass, 
the procoracoid element is relatively very 
small, but the coracoid is still a well- 
developed structure. It is not until appear- 
ance of the marsupials and early placentals 
that progressive reduction of the coracoid 
element is in evidence. As the coracoid 
or posterior coracoid element diminishes, 
a new structure of intradermal ossifica- 
tion, called the clavicle, comes more and 
more into prominence as a strut between 
the manubrium sterni and the scapula. In 
relation to this, it is now necessary to con- 
sider the disposition of the primitive in- 
trinsic shoulder musculature. 

Instrinsic Shoulder Musculature: Am- 
phibian Necturus. The amphibian nectur- 
us (Fig. 1) is one of the most primitive 
living vertebrates. It shows three sets of 
intrinsic muscles converging to an attach- 
ment at the head of the humerus. 

Dorsalis Scapulae. The area of origin 
of this muscle comprises almost the entire 
dorsal surface of the relatively small blade 
of bone known as the primitive scapula. 
This muscle mass eventually splits off the 
teres minor; the main portion then be- 
comes the deltoid. The deltoid portion has 
an origin that conforms ever more accu- 
rately to the region of the developing spine 
of the scapula (Fig. 2, sp). Eventually, 
to meet the demands for increased power 
in elevating the forelimb, the deltoid ex- 
tends its origin by creeping over onto the 
lateral third of the clavicle. 

The Supracoracoideus. This is associated 
with the primitive posterior coracoid proc- 
ess (Fig. 1, sc). This muscle mass eventu- 
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ally gives rise to the spinati, its point of 
origin migrating in the direction of the 
arrow (Fig. 2). This migration can be 
understood when considered as a response 
to the need of elevating the forelimb. 
The Procoracoideus. This muscle mass 
disappears along with the procoracoid 
which gives it origin. It is lost somewhere 
along the line of human descent among the 
late amphibians or the early reptiles, 
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Fig. 2.—Shoulder girdle of the platypus (orni- 
thorhynchs). C., coracoid or postcoracoid. This 
is still a well marked structure but due to dis- 
appear except for the small lateral remnant 
known in man. Arrow with dotted line shows 
direction of migration of supracoracoideus mus- 
culature. P. C., procoracoid—still evident in this 
form but rapidly disappearing. S. P., spine of 
scapula, slightly exaggerated to emphasize its 
increasing importance in later forms. It is raised 
from the surface of the scapula, with the increas- 
ing importance of giving origin to the deltoid and 
making space on the posterior surface of the 
scapula for the transferring fibers of the supra- 
coracoideus. Arrows denote directions of enlarge- 
ment of this part of the scapula (see text). 
S. S. P., supraspinous portion of the scapula. 
This part of the scapula does not actually appear 
until the appearance of the higher mammals. Its 
position is indicated here to show its future re- 
lation. It accommodates those fibers of the supra- 
coracoideus which are prevented from reaching 
the main posterior scapular surface by the en- 
larging spine of the scapula and is best developed 
in those forms when stability of foreleg weight- 
bearing is of prime importance (note scapula of 
stag and dog in Figure 3). JI. C., Interclavicle. 
C., clavicle—a dermal element developing as a 
strut to enter into a joint with the developing 
acromial end of the spine of the scapula. 
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Emancipation of the Foreleg from the 
Process of Weight Bearing: When the ani- 
mal of a million or two years ago began 
to test the possibility of assuming an erect 
posture the coracoid element was a dimin- 
ishing structure, but the spine of the 
scapula (Fig. 2, sp) was coming more and 
more into prominence; evidence, no doubt, 
of the increasing size and importance 
of the dorsalis scapulae attached to its 
lower side and the trapezius to its upper 
side. However, abduction could not be pro- 
vided for by the dorsalis scapulae, since 
alone it could exert only a vertical force, 
pulling the arm up in the line of its long 
axis. A depressor and fixator of the hu- 
meral head was required from any muscle 
mass capable of responding to this need. 
The dorsalis scapulae action had to be di- 
vided into a horizontal and a vertical com- 
ponent and the vertical component neu- 
tralized. 

The supracoracoideus musculature, as 
seen in the early amphibians, is not in a 
suitable position to give this necessary aid, 
but as the deltoid migrated from the sur- 
face of the scapula, concentrating its ori- 
gin on the enlarging spine of the scapula, 
space was correspondingly available on 
the posterior surface of the scapula, deep 
to the deltoid. The supracoracoideus, grad- 
ually shifting to this new point of origin, 
as indicated by the arrow in Figure 2, 
finds a more favorable direction of pull. 
Its old origin, the posterior coracoid, pro- 
gressively disappears. 

As recently as the period of transition 
between the reptiles and the early pla- 
centals, the supraspinous portion of the 
scapula as represented in the duck-billed 
platypus (Fig. 2, ssp) is practically non- 
existent. This part of the scapula is slightly 
exaggerated in the diagram to show its 
position. It becomes an easily recogniza- 
ble part of the structure only in the higher 
mammals, and one must assume that ac- 
commodation for all the transferring fibers 
of the supracoracoideus could not be found 
on the posterior surface of the scapula 
before the ever-enlarging spine of the 
scapula, by extending laterally in the di- 
rection of the future acromion, prevented 
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some of them from joining the main infra- 
spinous muscle mass. The supraspinous 
portion of the scapula may be looked upon 
as developing to take care of the origin of 
the fibers now known as the supraspinatus 
muscle, the degree of development corres- 
ponding to whatever need existed in a 
given species for stability in foreleg 
weight bearing. 

This supraspinous portion of the scapula 
varies in importance indirectly according 
to the degree to which a given species 
emancipates its forelimb from the process 
of locomotion. The bat, for example, since 
its forelegs are not put specifically to 
weight-bearing use, has a scapula with 
a relatively small supraspinous portion 
shaped much the same as man’s, Animals 
that take an almost vertical pressure on 
their glenoid have a triangular scapula, 
with supraspinous and infraspinous por- 
tions of almost the same size. In the higher 
primates the infraspinous part of the 
scapula shows a marked tendency to be- 
come progressively larger, the supraspin- 
ous portion smaller. The disproportion in 
favor of the infraspinatus reaches its max- 
imum in man.’ Figure 3 shows compara- 
tive views of the scapulae of some of the 
higher vertebrates. 


Owing to the position of the arm at the 
side of the body and the consequent rota- 
tion of the humeral head,‘ the insertion 
of the supraspinatus on the humerus is so 
close to its fulerum, and its line of pull 
is such, that the muscle can but ineffectu- 
ally imitate the deltoid, and, with the more 
favorably placed subscapularis in front 
and the infraspinatus behind, it is not 
needed to stabilize or depress the humeral 
head. Its important function now is to 
provide the bridge already referred to be- 
tween the anterior and posterior cuff mus- 
cles, but its fibers, still dedicated to their 
historic role, run laterad. Therefore, when 
the subscapularis and infraspinatus con- 
tract, the strain on the supraspinatus part 
of the cuff is predominantly in the antero- 
posterior direction. The fibers of the 
supraspinatus will then have a stress ap- 
plied that tends to separate them. So, just 
as in some other arena the ancient pro- 
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Fig. 3—Scapulae of some of the higher vertebrates: A, stag; B, orangutan; C, dog; D, chimpanzee; 

E, hylobatic vertebrate; F, gorilla; G, man, In quadripedal types the scapula tends to be a triangu- 

lar plate with a rather deep glenoid cavity at outer angle and a spine which approximately bisects 

this angle forming supraspinous and infraspinous portions of approximately equal size and impor- 

tance. In man and higher species, note the shallow glenoid, vertical vertebral border and relatively 

small supraspinous portion. The intermediate features of the hylobates are considered to be an early 
apelike type on the line of human descent. 


coracoideus muscle must have failed in the 
struggle for adaptation, the supraspinous 
part of the supracoracoideus, i. e., the 
supraspinatus, in reference to the upright 
posture, is seen to be the victim of its in- 
ability to adjust to changing circum- 
stances. 


The New Rationale for Operative Re- 
pairs of Supraspinatus Tendon Defects.— 
On the foregoing theoretical basis one can 
widely remove all the degenerated area of 
the cuff with impunity, provided the de- 
pressor-fixator action of the subscapularis 
and infraspinatus on the head of the hu- 
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Fig. 4 (Method 1).*—Large original triangular 
defect and double layer of fascia lata. 


Fig. 5 (Method 2).—Insertion of the H-shaped 
fascia F., a single sheet, with provision for lacing. 


merus is maintained. Inability to elevate 
the arm in the presence of a large tear of 
the cuff can have nothing of any signifi- 
cance to do with the muscle activity of the 
supraspinatus, but results from a slacken- 
ing off of the anterior and posterior 
muscles of the cuff. This slackening is 
considered, of course, in relation to 
the dynamics of the tension in the cap- 
sule above the head of the humerus 
and not of the action of the individual 
muscles. There are doubtless many prac- 
tical technics which, to a certain extent, 
satisfy the theoretical requirements. Sev- 
eral methods which have occurred to me 
are presented. Some of these have been 
tested in actual practice, with encouraging 
early results. Method 4, in my opinion, 
most accurately reflects the theoretical 


*These are diagrammatic representations of the three cuff 
muscles. To be anatomically accurate, the fibers of the sub- 
scapularis would of course have to be shown converging on 
the lesser tuberosity of the humerus, with a seam of capsule 
along the line of the long head of the biceps interposed be- 
tween its fibers and those of the supraspinatus, but since the 
dynamics of elevation of the arm are under consideration, 
rather than medial rotation of the humerus, the lines of 
tension are shown consistent with the function of the sub- 
scapularis as an anterior anchor of the shoulder capsule. 
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data, but as yet there has not been an 
opportunity of trying it in practice. The 
earlier methods are mentioned since they 
show the manner in which treatment has 
evolved to date. 

Method 1 (Fig. 4): A double layer of 
fascia lata is inserted to fit the defect in 
the cuff after all the degenerated portion 
has been removed. Mattress sutures placed 
front and back allow one to fix the patch 
under appropriate tension. One end of the 
patch has tails, left long, which are an- 
chored in bone at the greater tuberosity. 
Two of the catgut mattress sutures are 
tied from front to back over the patch, as 
indicated in the diagram, to give added 
security. 

Method 2 (Fig. 5) : An H-shaped piece 
of fascia is used, the central portion being 
large enough to cover the exposed head of 
the humerus. The tails on either end are 
anchored as shown, one set in the bone at 
the greater tuberosity, the other set laced 
up with a pull in the direction of the dotted 
line, exerting whatever seems to be the 
correct tension in the anterior and posteri- 
or musculature. 

Method 8 (Fig. 6): A single layer of 
fascia lata is placed in the defect over the 
humeral head after the degenerated layer 
of cuff has been removed. It needs only to 
be sutured lightly in place. A separate 
strip of fascia is then inserted in a figure 
of eight as shown in the diagram. It is now 
not considered necessary for the fascia 
actually to pass through bone. The ends 
of the strip can be passed through the cuff 
on either side of the defect close to the 
greater tuberosity and firmly anchored 
after the correct amount of tension has 
been applied. 

Method 4 (Fig. 6): This method most 
accurately fulfills the theoretical require- 
ments, It is suggested that the fascial 
patch now be discarded, since it is not con- 
sidered necessary to close the defect by a 
continuous layer as long as the optimum 
tension can be maintained in the sub- 
scapularis and infrapinatus and trans- 
mitted to the head of the humerus to sup- 
ply the depressor-fixator action. For this, 
two strips of fascia are required. One 
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strip is placed so as to draw the anterior 
cuff into a pleat. The other forms a simi- 
lar pleat in the posterior cuff. These pleats 
run at right angles to the muscle fibers 
which have been slackened off by the de- 
fect. These fibers can now be drawn out 
to physiologic tension and their site of 
action transferred to the outer point of the 
shoulder by the two fascial strips. When 
the strips are anchored to the cuff close 
to the point of attachment to the greater 
tuberosity, in a position like that indicated 
in the diagram, they can be sewed together 
at the points where they cross, to add se- 
curity to their insertion. 

The shoulder strap incision should be 
used in any of these methods and should 
extend back far enough to clear the pos- 
terior border of the acromion. Although it 
has been my practice in the past to remove 
the overhanging of the acromion, it is now, 
for reasons to be set forth later in this 
paper, considered wrong in principle to do 
so. This adds most decidedly to the de- 
sirability of Method 4, since it is thought 
that the other methods would be impossible 
without the added exposure provided by 
removal of the acromion. 

Postoperative Care. — The shoulder 
should be maintained in a plaster of paris 
spica with 90 degrees of abduction, 80 or 
90 degrees of lateral rotation, and slight 
forward flexion for ten days to two weeks. 
After this the type of balanced traction 
shown in Figure 7 is used. This is an adap- 
tation of the Russell traction, in which the 
upper pulley suspension is not fixed rigidly 
but fastened to the runner on a 24-inch (59 
em.) strip of curtain rod. This allows the 
degree of rotation at the glenohumeral 
joint to be altered either actively or pas- 
sively. At first the position is changed 
passively at intervals during the day. 
Gradually, increasing participation by the 
patient in this movement is permitted 
under the supervision of a physiotherapist. 
In two or three weeks the patient is taken 
out of this apparatus and allowed to be 
up, in a right-angle abduction splint. The 
splint is removed gradually, allowance 
being made for increasing activity in the 
physiotherapy program. The length of this 
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convalescent period necessarily varies with 
the amount of muscle rebuilding and re- 
educating required in the individual case. 


COMMENT 


A workman past middle age who must 
continue on a fairly heavy job urgently 
requires a better method of treatment for 
a severely degenerated cuff lesion than has 
hitherto been employed. As a test of the 
operations here described, patients are 
being selected who have unmistakable 
evidence of a large cuff tear. The gleno- 
humeral joint should be free from all but 
very mild osteo-arthritic change, and, in 
a general way, the patient should be 
reasonably alert, active, and well-moti- 
vated on the question of returning to 
work. 

Small to moderate tears occurring in 
relatively young, muscular persons as the 
result of severe strain, when there is little 
or no evidence of degenerative change in 
the cuff, should be treated as described by 
McLaughlin,® with due recognition of the 
triangular formation of the defect and the 
resultant necessity of approximating the 
edges of the defect in a special way. In 
older persons the tear is usually based on 
a well-established degenerative lesion, and 
if there is any doubt about the extent of 
the degenerative process, one of the more 
radical procedures suggested here is indi- 
cated. My own experience is so far based 
on Methods 1 and 2. Method 4, however, 
recently devised, will be from now on the 


Fig. 6.—Left (Method 3), figure of eight fascial 
band with single layer of fascia lata sutured 
lightly in place. Right (Method 4), procedure 
of choice: pleating of cuff on each side of de- 
fect. Two strips of fascia lata are used, but no 
fascial patch, 
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method of choice, since it removes per- 
manently the supraspinatus portion of the 
cuff where the predominant direction of 
the fibers is unfavorable, and therefore 
may be looked upon as anticipating a fur- 
ther step in the change being effected by 
the evolutionary process in the adaptation 
to the upright posture. 

In the past it has been considered tech- 
nically necessary to remove the acromion. 
The acromion, however, first gains par- 
ticular importance is association with the 
upright posture (Fig. 3). Also, from a 
strictly mechanical point of view,! the 
abduction force of the deltoid varies ac- 
cording to the sine of the angle its fibers 
make with the humerus. Therefore, the 
less the acromial overhang the smaller this 
angle and the more nearly the abduction 
force component of the deltoid approaches 
zero. In my opinion Method 4 (Fig. 6) 
will allow the degenerated cuff to be widely 
excised, the depressor-fixator effect pre- 
served and the acromion left intact with- 
out significantly increasing the technical 
difficulties. The details of this method will 
be reserved for the follow-up paper on 
case material. 

The supraspinatus, as its developmental 
history shows, has failed to change with 
changing circumstances and has been left 
with a function which it is poorly adapted 
to perform. Any method, therefore, of 
dealing with supraspinatus lesions that 
widely removes the degenerated portion of 
the cuff and preserves the depressor-fixa- 
tor effect of the subscapularis and infra- 
spinatus muscles may be expected to suc- 
ceed. Gibson® has stated that he has been 
successful in most cases of frank cuff tear 
with a program of muscle reeducation. 
This must mean that under proper guid- 
ance, in certain cases at least, a readjust- 
ment to the change of muscle tension can 
take place after a cuff tear and the depres- 
sor action of the subscapularis and infra- 
spinatus be regained. From the theoretical 
considerations presented here one would 
not be surprised at this, particularly with 
small tears, but at the same time one would 
not expect good results to be the rule in 
the hands of most surgeons, 
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Even though a good range of movement 
may be regained by a conservative method 
of treatment, a rather marked loss of 
power, due to change in length of muscle 
fiber, must occur in most cases. Also, de- 
generated cuff remnants may continue to 
act as centers of inflammatory reaction. 
In my experience these factors combine 
in most cases to constitute a fairly severe 
permanent disability. 

When a defect is observed in the supra- 
spinatus and an attempt is made to close 
it, the superficially logical thing is being 
done, but the historical process is being 
ignored; thus one is unwittingly resisting 
an inevitable change. In denying this 
change, man would have no recourse but 
to get down and walk on all fours in an 
absurd attempt to reverse the events of 
the past two million or so years. No 
wonder the results of treatment are poor. 

The implications here go beyond this 
particular problem. In general, there is 
a deceptive element in looking at anything 
as a “thing in itself.” In order to make 
a correct appraisal one must become fully 
aware of a thing in its interrelation with 
other things, of the the way in which new 
qualities appear as each particular equi- 
librium of forces is from time to time 
superseded. When, in reference to a par- 
ticular thing, the natural process of its 
change is understood, one has the oppor- 
tunity of anticipating events and intelli- 
gently adjusting one’s own _ behavior. 
Ignoring or resisting or denying change 
does not influence its fundamental char- 
acter or alter the inevitable necessity of 
eventually making the adjustment to it. 

It is hoped, therefore, that this article 
will point the way to a _ standardized 
method of aiding nature to eliminate the 
incompetent supraspinatus, reestablish 
physiologic tensions in the posterior and 
anterior cuff muscles, and lead to uniform- 
ly good results. The early indications are 
that this aim will be achieved, and a 
further report will follow when sufficient 
case material has accumulated. It is hoped, 
too, that the evaluation process will be 
speeded up by others who find interest in 
this general approach to the problem. 
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SUM MARY 


1. Phylogenetic data are presented to 
outline the main points in the develop- 
mental history of the supraspinatus 
muscle. 

2. A new concept in the treatment of 
supraspinatus lesions is based on the per- 
spective gained by considering the supra- 
spinatus from the standpoint of its de- 
velopmental history. 

3. Four operative methods based on this 
new concept are discussed. Method No. 4 
is considered most likely to give the best 
results. 

4. Although sufficient clinical material 
is not yet available to provide a statistical- 
ly valid test for this concept, early re- 
sults with the first two methods are en- 
couraging. The hope is expressed that the 
best procedure will become standardized 
more quickly if attention is focused now 
upon the developmental aspects of the 
supraspinatus. 


RESUME 


1. L’auteur présente la phylogénése du 
muscle sus-épineux, 

2. Une nouvelle conception dans le trai- 
tement des lésions du muscle sus-épineux 
est précisément basée sur cette phylo- 
génése. 

3. Parmi quatre méthodes opératoires 
que l’auteur propose, il choisit la quatrié- 
me, celle-ci donnant les meilleurs résultats. 

4. Bien que le matérial clinique ne per- 
mette pas encore d’établir une statistique 
intéressante, les résultats immédiats ob- 
tenus sont encourageants. Si l’on tient 
compte, dans les lésions du muscle sus- 
épineux, de cette nouvelle technique, on 
exprime l’espoir que le meilleur procédé 
sera rapidement standardisé. 


ZUSAMMENFASSUNG 


1. Die wichtigsten Punkte der Entwick- 
lungsgeschichte des M. supraspinatus wer- 
den an Hand von phylogenetischen Anga- 
ben dargestellt. 
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Fig. 7.—Balanced traction apparatus for use in 

postoperative care (see text). Permits early 

graded activity at shoulder. Also, patient can 

sit up without significantly altering the balance 
of forces. 


2. Die Erkenntnisse, die aus der Be- 
trachtung der Entwicklungsgeschichte des 
M. supraspinatus gewonnen werden, fiihr- 
en zu einer neuen Auffassung von der Be- 
handlung der Schadigungen dieses Mus- 
kels. 

3. Es werden vier Operationsmethoden 
erértert, die auf dieser neuen Auffassung 
basieren. Die zuletzt besprochene Methode 
scheint die besten Ergebnisse zu zeitigen. 

4. Obgleich das vorliegende klinische 
Material noch nicht umfangreich genug 
ist, um die Richtigkeit der neuen Auffass- 
ung statistisch zu bekeisen, so sind doch 
die mit den ersten beiden Methoden er- 
zielten Ergebnisse ermutigend. Es wird 
der Hoffnung Ausdruck gegeben, dass sich 
die beste Methode schnell zu einem Stan- 
dardverfahren entwickelt, wenn in Zu- 
kunft die Entwicklungsgeschichte des M. 
supraspinatus im Auge behalten wird. 


RESUMEN 


1. Se presentan datos filogenéticos para 
delinear los puntos principales en el desar- 
rollo filogénico del musculo supraespinoso. 

2. Se basa un nuevo concepto en el 
tratamiento de las lesiones supraespinosas, 
bajo la perspectiva obtenida de la con- 
sideracion filogénica del supraespinoso, 

3. Se discuten cuatro métodos operatori- 
os basados en este nuevo concepto. Se 
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consideré que el método No. 4 es el que 
proporciona los mejores resultados. 

4. Aun cuando no se dispone todavia de 
validez estadistica, los resultados de los 
primeros dos métodos son alentadores. Se 
expresa la esperanza de que el mejor pro- 
cedimiento se volvera mas rapidamente 
estandard si se enfocan los aspectos de 
desarrollo del supraespinoso. 


RESUMO 


1. Sao apresentados pelo autor. dados 
filogenéticos para estandartisar os princi- 
pais pontos da historia do desenvolvimento 
do musculo supra-espinhosa. 

2. Um novo conceito para tratamento 
dasl esdes supraespinhosas é apresentado 
pelo autor que justifica a base do mesmo. 

3. Quatro processos cirtrgicos baseados 
nésse novo conceito sao discutidos, con- 
siderando o autor o quarto metodo como 
aquéle que oferece melhores resultados. 

4. Discute 0 autér os demais metodos 
apresentados, criticando-os quanto aos re- 
sultados e conceito dos mesmos, focali- 
sando a base que deve preceder a escélha 
do tratamento para cada caso. 


RIASSUNTO 


1. Viene illustrata la filogenesi del mus- 
colo sopraspinoso. 

2. In rapporto alla storia del suo svilup- 
po vengono prospettati nuovi punti di 
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vista nella cura delle sue lesioni. 

8. Vengono presentati 4 metodi opera- 
tori, fondati su questi nuovi concetti. Uno 
di essi, in particolare, fornisce ottimi risul- 
tati. 

4. Non vi é ancora una documentazione 
sufficiente, ma i primi risultati sono in- 
coraggianti. Ci si augura che la tecnica 
verra ben presto messa perfettamente a 
punto. 
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The mystery of mysteries is to view machines making machines; a spec- 
tacle that fills the mind with curious, and even awful speculation. 
—Disraeli 


Massive Arterial Thrombosis 


PAUL S. LOWENSTEIN, M.D., F.A.C.S., F.I.C.S. 
ST. LOUIS, MISSOURI 


HE preponderance of the literature 
concerning thrombosis of arteries 
and veins deals with the physical 
nature of the clot and the organic changes 
in the vessels associated with it. The 
great complexity of the problems associ- 
ated with thrombosis was reviewed some 
years ago by Silberberg! and more re- 
cently by Wright,? who pointed out the 
inadequacy of present-day tests for such 
vital determinants as clotting factors. 
Some of the current writing on the subject 
discusses thrombosis appearing in dis- 
orders of the blood or blood-forming 
organs and attempts to determine certain 
biochemical or physicochemical factors as- 
sociated with it. 

Arteriosclerosis obliterans, thromboan- 
giitis obliterans and embolism are respon- 
sible for the vast majority of arterial 
occlusions. As was pointed out by Allen, 
Barker and Hines,* ‘““When sudden arterial 
occlusion occurs in the presence of char- 
acteristic evidence of thromboangiitis ob- 
literans or arteriosclerosis obliterans, it 
can be attributed to thrombosis occurring 
as a part of the diseases mentioned. It 
is when no obvious cause exists that diffi- 
culty is encountered in explaining the situ- 
ation. Then the best that can be done is 
to hazard a guess after all available infor- 
mation is considered.” 

In presenting the following case of mas- 
sive arterial thrombosis in the absence of 
demonstrable organic disease of the blood 
or blood vessels, I searched in vain for an 
explanation in fifteen monographs on pe- 
ripheral vascular disease and in the litera- 
ture of the last ten years. The nearest 
comparable condition, idiopathic simple 
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arterial thrombosis, was described by Ny- 
gaard and Brown! under the term “essen- 
tial thrombophilia.” Their patients pre- 
sented sudden and severe arterial occlu- 
sion in the absence of demonstrable blood 
dyscrasia or disease of the heart or blood 
vessels. However, the authors observed 


increased coagulability of the blood plas- 
ma and an increase in blood platelets 
during the thrombotic episodes, and ex- 
pressed the opinion that the condition was 
a separate disease entity. 


REPORT OF A CASE 


Miss C. H., a 45-year-old white public ac- 
countant, was referred to me because twenty- 
four hours earlier she had suddenly lost the 
use of her left leg. I first examined her on 
July 24, 1952, after her admission to the 
Jewish Hospital by ambulance. 

She recounted a rather vague history of dis- 
comfort in both legs for several weeks. On 
one or two occasions her friends had noted 
blueness of her lips, and a sister stated that 
as long as five years ago this had been noted 
occasionally. A week before admission “phle- 
bitis” developed in the middle part of the right 
leg but improved with rest. There had been 
some pain in each leg, which her physician had 
been inclined to attribute to hysteria. One 
day before admission she was suddenly unable 
to move the left leg, and there was a great 
increase in pain in the left leg and to some 
extent in the right. There had recently been 
some rather severe dyspnea, but no cough or 
hemoptysis. There were no symptoms refer- 
able to thé gastrointestinal or the urinary 
system, and the menstrual history was normal. 
The patient had never used tobacco or alcohol. 

Examination revealed her to be very stout 
and in obvious distress because of pain in the 
legs (especially the left). The lips, tongue 
and nail beds were all somewhat cyanotic, but 
there was no orthopnea. The radial pulse rate 
was about 110, but the rhythm was regular 
(although a nurse who examined it on ad- 
mission said it was irregular). No femoral, 
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popliteal or pedal pulsations could be detected 
in either leg, and both feet were cool and 
slightly mottled (the left more than the 
right). On the following morning there was 
a marked increase in cyanosis of the left leg 
up to the knee and of the right in the lower 
areas. The heart and lungs were normal. The 
abdomen was also normal, except for obesity. 
Pelvic examination was difficult because the 
patient was unable to flex her knees, but a 
firm, irregular mass was palpated, completely 
filling the pelvis. 

A roentgenogram of the chest and an elec- 
trocardiogram were normal. The urine showed 
albumin (3 plus) and an occasional granular 
cast and red blood cell. The leukocyte count 
was 13,800 per cubic millimeter of blood, but 
the differential count was within normal lim- 
its. There was 14.5 Gm. of hemoglobin (94 
per cent). A Kahn test of the blood gave 
negative results. 

Because of the impression that the pelvic 
mass might be exerting pressure on the vas- 
cular system of the lower extremities, an im- 
mediate operation was undertaken, with ni- 
trous oxide-oxygen-ether anesthesia. Through 
a suprapubic midline incision two large 
uterine tumors, almost completely filling the 
pelvis, were revealed, and, because of the pos- 
sibility that they were malignant, total hys- 
terectomy was. performed. After this, palpa- 
tion revealed good pulsations of the right 
common iliac, external and hypogastric ar- 
teries. On the left, the same arteries from 
the bifurcation of the aorta distally were 
pulseless and rigid. A left transperitoneal 
lumbar sympathectomy was performed and 
the wound closed in layers. Pathologic exami- 
nation of the pelvic tumors revealed multiple 
myomas of the uterus with adenomyosis. The 
patient stood the operation fairly well, but 
the anesthetist stated that her face was cya- 
notic during most of the procedure, despite 
liberal use of oxygen. Immediately after the 
operation it was noted that the left thigh and 
knee were warmer than the right and that the 
cyanosis, which had extended almost to the 
hip preoperatively, had now receded to the 
midportion of the leg. The patient was given 
Depo-Heparin and Dicumarol. The blood clot- 
ting time and the bleeding time as determined 
after the administration of heparin had been 
discontinued were normal, and the platelet 
count was also within normal limits (200,000 
to 327,000). The values for blood sugar and 
nonprotein nitrogen were normal; total pro- 
teins amounted to 5.38 Gm., and the albumin- 


MAY, 1954 


globulin ratio was 0.96, 

Several days after the operation the cyano- 
sis of the lips and fingers disappeared. The 
patient’s general condition remained fairly 
satisfactory, but the condition of the legs 
steadily deteriorated, with the development of 
frank gangrene of the lower half of each. On 
August 3, with cyclopropane anesthesia and 
with two surgical teams working, the right 
thigh was amputated at its middle and the 
left at its upper third, a circular no-flap 
method being used. No arterial bleeding was 
encountered, and many of the veins were 
thrombosed. Examination of the amputated 
limbs revealed thrombosis of many of the 
major arteries and veins. Microscopic sec- 
tions showed in addition, some subintimal 
thickening of the major arteries and in some 
areas slight subintimal calcification. A blood 
transfusion of 2,000 cc. was given during and 
immediately after the operation, which the 
patient withstood fairly well. For several days 
her condition apparently was relatively un- 
changed, but toward the end of the week there 
was a rise in temperature, accompanied by 
some abdominal distention and vomiting. On 
Aug. 9, 1952, she suddenly became cyanotic 
and died. 

At autopsy, performed four hours after 
death, the essential observations were throm- 
bosis of the following arteries: the left iliac, 
left femoral, right femoral and profunda fe- 
moris, superior mesenteric, splenic, both renal, 
right colic, right upper pulmonary and left 
lower pulmonary. There was recent infarction 
of the lungs (multiple), of the spleen, of the 
kidneys (old and recent), of the small intes- 
tine and of the ascending and proximal two- 
thirds of the transverse colon. The heart pre- 
sented a patent foramen ovale with a flap, 
probably nonfunctional. There was mild cir- 
rhosis of the liver. 

I am indebted to Dr. Herman Blumenthal, 
the pathologist to the hospital, for the follow- 
ing summation of the clinical and postmortem 
features: “We are of the opinion that the 
uterine fibroids recently removed were not 
responsible for the thrombotic phenomenon 
which apparently first involved the vascular 
tree leading to the lower extremities, since 
we have seen considerably larger fibroids on 
many occasions without such an outcome. Nor 
is there anything within the walls of the vari- 
ous arteries studied at autopsy which would 
account for the thrombosis. Arteriosclerosis 
of the aorta is minimal, and the primary and 
secondary branches leading from the aorta 
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show no noteworthy sclerotic change. It is 
common to see a much greater degree of ar- 
teriosclerosis without any thrombotic phe- 
nomenon. Similarly there is no intrinsic vas- 
cular inflammatory reaction of a _ general 
character, such as periarteritis nodosa, which 
would account for the extensive thrombosis. 


“One is therefore forced to look to the 
blood in the form of some chemical factor. 
A physical factor, such as abnormal slowing 
of the blood stream, was apparently not opera- 
tive, since the heart was only slightly en- 
larged (400 Gm.), and the small healed infarct 
was certainly not enough to account for such 
an effect, particularly since there was no evi- 
dence of decompensation in the form of 
chronic passive congestion of lungs, liver or 
spleen. The myocardial infarct very likely 
followed the onset of these thrombotic episodes 
and was quite small. Since an analysis of 
possible chemical factors leading to such a 
universal clotting phenomenon is not within 
the possibilities of the anatomic approach, any 
further discussion would only be in the form 
of conjecture.” 

An explanation of the transient episodes 
of cyanosis might be the presence of a ball- 
valve thrombus at the mitral orifice. Since 
none was observed at autopsy, this is purely 
hypothetical. That this case does not belong 
in the category of those described by Nygaard 
and Brown‘ would seem to be evidenced by 
the normal clotting time and platelet count. 

One is thus compelled to classify this con- 
dition as idiopathic thrombosis, which is an 
admission of the limitations of present knowl- 
edge with regard to intravascular clotting. One 
must therefore hope that further physicochem- 
ical research may offer the solution. 


SUMMARY 


The author reports a case of massive 
arterial thrombosis in the absence of 
demonstrable disease of the blood or the 
blood vessels. Amputation of both legs 
was necessary, and examination of these 
revealed thrombosis of many of the major 
arteries and veins. Although the case was 
necessarily classified as a case of idio- 
pathic thrombosis, the author states that 
further physical and chemical research 
will be needed to determine the precise 
nature of the condition. 


LOWENSTEIN: MASSIVE ARTERIAL THROMBOSIS 


RESUME 


L’auteur rapporte cas de thrombose 
artérielle sans affection de la crase sangu- 
ine ou sans lésion des vaisseaux sanguins. 
Dans ce cas L’amputation des deux jam- 
bes a été nécessaire. L’examen des jambes 
révéla des thrombose de plusieurs artéres 
et veines. Quoique le cas fit classé parmi 
les cas de thrombose idiopathique, |’au- 
teur déclare que des examens ultérieurs 
physiques et chimiques seront nécessaires 
pour déterminer la nature exacte de cette 
thrombose. 


ZUSAMMENFASSUNG 


Der Verfasser berichtet iiber einen Fall 
umfangreicher arterieller Thrombose ohne 
das Bestehen nachweisbarer Erkrankung 
des Blutes oder der Blutgefisse. Beide 
Beine mussten amputiert werden, und die 
Untersuchung der entfernten Gliedmassen 
zeigte Thrombosen in zahlreichen grés- 
seren Arterien und Venen. Der Fall musste 
als idiopathische Thrombose bezeichnet 
werden; der Verfasser glaubt, dass zur 
Bestimmung des genauen Wesens der Er- 
krankung weitere Arbeiten auf dem Ge- 
biete der physikalischen und chemischen 
Forschung notwendig sind. 


RESUMEN 


El autor comunica un caso de trombosis 
arterial masiva en ausencia de padeci- 
miento demostrable en sangre 6 vasos 
sanguineos. Fué necesaria la amputacion 
de ambas extremidades inferiores y el 
examen de estas revelé trombosis de mu- 
chas de las arterias y venas grandes. Aun 
cuando el caso fué clasificado necesaria- 
mente como trombosis idiopatica, el autor 
establece que se requiere investigacién 
fisica y quimica posterior para determinar 
la naturaleza percisa del padecimiento. 


RIASSUNTO 


Viene riferito un caso di trombosi arte- 
riosa massiva senza alcuna malattia del 
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sangue o dei vasi. Fu necessaria l’amputa- 
zione di en trambi gli arti inferiori, e in 
essi si trovarono molti vasi venosi e ar- 
teriosi trombosati. I] caso fu classificato 
come idiopatico, benché lo stesso autore 
riconoscesse che sarebbero stati necessari 
ulteriori esami per stabilire la natura 
dell’affezione. 


RESUMO 


O autor relata um caso de trombose 
arterial massi¢a em um doente onde mao 
existia qualquer sintéma de doenca san- 
guinea os vascular. Foi necessaria uma 
amputacao de ambas as pernas, revelando 
o exame posteriér trombose da maioria 
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dos grandes vasos arteriais e venosos. 
Necessariamente se. deve classificar tal 
caso como de trombose idiopatica, sali- 
entando o autor da necessidade e da im- 
portancia de sérem realisados varios ex- 
ames fisicos e quimicos que devem determi- 
nar e precisar a natureza da afeccao. 


REFERENCES 


1. Silberberg, M.: The Causes and Mechanism 
of Thrombosis, Physiol. Rev. 18:197, 1938. 

2. Wright, I. S.: The Pathogenesis and Treat- 
ment of Thrombosis. New York: Grune & Strat- 
ton, 1952. 

8. Allen, E. V.; Barker, N. W., and Hines, E. A. 
Jr.: Peripheral Vascular Diseases. Philadelphia: 
W. B. Saunders Company, 1946. 

4, Nygaard, K. K., and Brown, G. E.: Essential 
Thrombophilia, Arch. Int. Med. 59:82, 1937. 


Omit a few of the most abstruse sciences, and mankind’s study of man 
occupies nearly the whole field of literature. The burden of history is 
what man has been; of law, what he does; of physiology, what he is; of 
ethics, what he ought to be; of revelation, what he shall be. 


—Finlayson 


There is no kind of praise which has not been bestowed on prudence; 
nevertheless, however great it may be, it cannot assure us of the least 
event, because its subject is man—the most changeable in the world. 


—La Rochefoucauld 


A man morally small resembles a statue in this respect: the higher he 
is elevated, the more he dwindles. There are men that do well enough on 
the ground; but, if they are set on a lofty pedestal, we cannot for the life 
of us determine whether they are men or monkeys. 


—0O’ Malley 


Whatever corrupts the ideal of perfection which man should form of 
himself, in any sphere, diverts good at its very source. 


—Joubert 


Those who are quite satisfied, sit still and do nothing; those who are 
not quite satisfied, are the sole benefactors of the world. 


—Landor 


INCE rhinoplasty is now recognized 
as an integral part of rhinology, and 
its basic procedures established, I 

shall discuss the more unusual problems 

arising in this type of surgical practice. 

Before undertaking a rhinoplastic oper- 
ation, the surgeon must ask himself these 
questions and answer them to his satis- 
faction: 

1. Is the patient in good physical con- 
dition, so that the healing processes will 
be maximal? If not, the desired cosmetic 
result may not be attained even though all 
details of technic are scrupulously fol- 
lowed. 

The patient’s age is important. Ideally, 
the operation should be performed on pa- 
tients above 16 years of age. For obvious 
. reasons, the chances of greatest improve- 
ment decrease with advancing age, while 
in the preadolescent years the necessary 
fracturing of the facial bones may result 
in greenstick fractures. 

2. How much improvement can be ex- 
pected, and will function be sacrificed to 
cosmetic gains? 

3. What is the purpose of the operation? 
In planning the operation, of course, one 
must have a clear concept of the end re- 
sult. Will the remodeled nose be in har- 
mony with the other features and in pro- 
portion to them? The reconstruction must 
be so planned as to conform to the struc- 
ture and dimensions of the other features. 

For preoperative evaluation of the in- 
dividual problems of each patient, a com- 
plete case history is obtained and a 
thorough physical examination made. 
Then a detailed analysis is made of the 
nasal pyramid and its related structures. 
These data are comprehensively and con- 
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veniently summarized on the patient’s file 
card (Fig. 1). 

When the analysis of the case is com- 
plete, the type of procedure is determined. 
A quick review of the anatomic structures 
of the nose with relation to the flow of 
air current may simplify discussion. 


Figure 2 shows the nasal pyramid, with 
the contiguous portion of the septum; 
Figure 3, the component parts of the 
septum: (a) the ventral compartment (i, 
caudal portion; ii, cephalic portion) and 
(b) the dorsal compartment. 

The effect of the various compartments 
on the air current is shown in Figure 4. 
At the juncture of the upper and lower 
cartilages there is sphincteric control of 
the air current at the level of the plica 
nasi; the sphincter is composed of the 
lower cartilaginous vault and the caudal 
portion of the upper cartilaginous vault. 
Proetz pointed out that this is the one 
important element associated with the ex- 
ternal nose that influences the direction, 
shape and the speed of inhaled air cur- 
rents, It is located approximately 1 cm. 
above the external orifice. It is comparable 
to the nozzle of a hose “which directs the 
air stream upward; most of it passes 
through the olfactory fissure close to the 
septum and continues in a high arch to 
the face of the sphenoid bone and through 
the choanae to the pharynx.” 

Rhinoplastic surgical problems may be 
divided into four groups: (1) those of the 
osseous vault, which includes the perpen- 
dicular plate of the ethmoid and the 
frontal spine; (2) those of the upper 
cartilaginous vault with its quadrilateral 
cartilage; (3) those of the lower car- 
tilaginous vault, and (4) those of the 
septum. 

Unusual Problems Arising in the Osse- 
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ous Vault.—1. Absent Frontonasal De- 
pression: This frontonasal depression is 
one of the foundation points of the rhino- 
plastic procedure. After proper determi- 
nation of its location, the septum should 
be separated from the pyramid with a 
chisel ventral osteotomy on both sides of 
the septum. The hump is then sawed thru 
at proper level. Then a chisel out fracture 
will remove the hump at proper level in 
two fragments. 

2. Excessive Frontonasal Depression: 
A solution of this problem may require 
a cartilaginous implant. ' 

3. Insufficient Narrowing of the Osseous 
Vault: After removal of a hump, the arch 
of the nasal pyramid must be restored and 
the side walls brought together to form 
the arch; otherwise the arch becomes 
flattened and the nose broad. To prevent 
postoperative broadening of the nose from 
ossification and reattachment along the 
line of osteotomy, it is advisable to dispose 
the cut edges of the lateral nasal walls 
within the maxilla. Insufficient narrowing 
in the presence of narrowing of the osse- 
ous vault may be due to one or more of 
the following causes. 

a. Excessive thickness of the perpen- 
dicular plates of the ethmoid and nasal 
spine of the frontal. This is corrected by 
removing the part of the perpendicular 
plate located directly under the osseous 
vault—a cosmetic septectomy. 

b. Incomplete fracture of the ascending 
process of the maxilla. 

c. An excessively wide nasal root, which 
may be corrected by high osteotomy. 

d. An excessively broad, poorly pro- 
jected pyramid. This can be narrowed 
only by means of a dorsal graft. A broad, 
flat hump may make reformation of the 
nasal arch impossible after removal of the 
hump. In these circumstances, removal of 
the hump at a deep level and its replace- 
ment with a properly shaped graft are 
indicated. 

4. Dislocated or Curved Osseous Vault: 
In a dislocated or curved nose with which 
there is difficulty in straightening and 
narrowing the osseous vault, the problem 
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generally occurs because of a curvature 
at or below the junction of the perpendicu- 
lar plate of the ethmoid or the nasal spine 
of the frontal with the pyramid. The 
osseous pyramid can be narrowed and 
brought into alignment only after septal 
reconstruction and final equalization of the 
lateral walls. 

5. Difficulty in Determining the Fronto- 
nasal Angle of the Nose and the Angle’s 
Proper Projection of the Dorsum of the 
Nose in Cases of Excessively Projected or 
Recessed Nasal Tips: Normally there are 
limitations to the amount of nasal dorsum 
to be removed. Regardless of the extent 
of the hump, sufficient portions of the 
lateral walls must be preserved to rebuild 
the arch. If the lateral walls do not meet 
after the hump is reduced, there will be a 
depression or saddling of the nose. 

The extent to which the hump can be 
reduced is largely determined by the pro- 
jection of the tip. A recessed tip may in- 
dicate removal of more of the hump; a 
noticeably projecting tip may demand 
more conservative removal. The projection 
of the tip depends on the nasolabial angle 
and on the projection of the nasal dorsum 
as determined by the frontonasal angle. 

6. Collapse of the Bony Vault into the 
Nasal Cavity: This may occur when the 
lateral walls have been lowered too much, 
particularly when the bony vault is wide. 

7. Saddle Nose with Deficiency of Over- 
lying Soft Structures: After all indicated 
stages of the rhinoplasty have been per- 
formed, the graft should be implanted. 
The lack of nasal soft tissue covering or 
scarring may make the insertion of a graft 
of proper size impossible. However, a 
temporary graft may be employed, with 
the object of stretching the skin. When 
this has been accomplished, a permanent 
graft can be implanted. Incidentally, this 
is one rhinoplastic procedure which is 
indicated for children, as the presence of 
the graft makes the skin stretch and grow 
in both length and breadth. 

a. The dorsum should be lowered suffi- 
ciently to allow for a single graft in pref- 
erence to the use of several small grafts to 
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NAME SMD DATE 
TELEPHONE OCCUPATION 

ADDRESS ~ RE BY: AGE 

Chief Complaint: 

History— 


4) 


General Contour 


Forehead 


Frontonasal Depression 


Frontonasal Angle 


Septolabial Angle 


Nasolabial Angle 


Tip 

Columella 

Ala-Facial Fold 

Premaxilla 

Upper Lip 

Chin Fig. 1.—Patient’s file card (see text). 
LENGTH WIDTH PROJECTION] LOCATION. |AND FIRMNESS 

Osseous Vault 


Upper Cart. Vault 


Lower Cart. Vault 


SEPTUM 
Ventral—Caudal 


Cephalic 


Dorsal—Ethmoid 


Vomer 


Nostrils 


Angle 


Ala 


Ala-Buecal Groove 


Nasolabial Junction 


Columella 


Physical 


Bleeding Time 


Coagulation Time 


Photographs 


> =< 
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Fig. 2.—A, osseous vault with perpendicular 

plate of ethnoid. B, upper cartilaginous vault 

with quadrilateral cartilage. C, lower cartilag- 
inous valut. 


fill the depressions of the saddle nose. 

b. If a dorsal and columella graft are 
necessary, two separate grafts are more 
desirable than a single angular graft. 

c. Isogenous grafts are most desirable. 


Unusual Problems of the Upper Car- 
tilaginous Vault.—These will be discussed 
in conjunction with the septum. 

III. Unusual Problems of the Lower 
Laterals.—Excessively poorly projecting 
or weakly developed lower laterals cannot 
tolerate the usual rhinoplastic procedures. 
Operation here may cause collapse at the 
ala. 

Excessively overdeveloped lower lateral 
cartilages, when subjected to the usual 
surgical procedures, may cause unusual 
cartilaginous skin reattachments and new 
deformities. 

If the deformity is largely cutaneous, 
or if it involves the subcutaneous tissues, 
lower lateral reconstruction does not solve 
the problem. Not all rhinoplastic proce- 
dures require operation on the lower car- 
tilage vault. 

Conditions not generally taken care of 
by the usual rhinoplastic procedures are 
as follows: 

1. A receding premaxilla. This condi- 
tion should be corrected before any colu- 
mellar operation is performed. Premaxil- 
larly implants should be placed into a 
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properly fitting pocket. Premaxilla im- 
plants increase the projection of the lower 
cartilaginous vault. 

2. An excessively short or excessively 
long columella. The length of the columel- 
la can be increased or decreased at the 
expense of the upper lip. 

3. Problems of the tip. Different surgi- 
cal procedures are necessary for each 
problem present: 

a. Poorly developed or flabby lower 
laterals form a poorly projected tip. In 
these instances, it may be advisable to use 
a columella strut. Firm lower laterals re- 
inforce the ventral weak spot. 

b. A twisted tip may require columella 
or button type cartilaginous implants or 
caudal septal surgery. 

c. If a short columella is responsible for 
retraction of the tip, correction can be 
achieved either by lengthening of the 
columella at the expense of the upper lip 
or in rare instances, placing a button type 
cartilaginous implant above the medial 
crura. This procedure may or may not be 
associated with lower cartilaginous sur- 
gery. A batton implanted to stretch the 
columella will not only be ineffective but 
will itself extrude. 

4, Problems of the Nostril: 

a. Excessively narrow or wide nares. 
The nares may be increased in size by 
thinning out the columella or decreased 
in size by pulling in the alae at the ala- 
facial fold. 

b. Short, constricted nostrils. If this 
condition is present, one should not sepa- 
rate the medial from the lateral crus. The 
columella should be thinned out at its base 
and the tip projected with a button type 
of cartilaginous implant. 

5. Shortening of the Nose. The slope of 
the nares determines to some extent the 
length of the nose. An upward tilt of 95 
to 105 degrees is, as a rule, the most ac- 
ceptable aesthetically. The general facial 
configuration dictates the amount of 
shortening. The long face with drooping 
lines lends itself to less shortening than 
does the round or broad countenance with 
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an upward slant of eyes and mouth. Con- 
sideration of the chin cannot be neglected 
in shortening the nose. A receding chin 
indicates a minimum of shortening; with 
a prominent chin, the procedure can be 
more extensive. Shortening of the external 
nasal pyramid should be done at the ex- 
pense of the lower lateral cartilages. The 
upper lateral cartilages are cut to proper 
size at the end of the rhinoplasty, before 
any septal operation is performed. The 
vestibular membrane must be preserved in 
shortening the nose in order to prevent 
distortion of the nasal vestibule, which 
occurs with scar contracture due to a de- 
ficiency of this tissue. At the completion 
of the operation the nose should be of 
proper length without the benefit of septo- 
columella sutures, 


a. Thick Skinned Noses: If the skin 
of the nose is thickened, shortening 
should be most conservative, in order 
to avoid piling up of the soft tissues 
with the formation of a low soft-tis- 
sue hump. 

Postoperative Dropping of the Tip: 
Actually it isnot the tip that drops; 
it is the entire lower cartilaginous 
vault. This may be avoided as fol- 
lows: 

1. Convert the lower vault into a 
flap by completely separating it 
from the upper cartilaginous 
vault at the limen vestibulae, the 
incision extending from the sep- 
tum up to its pyriform margin. 
After determining the proper 
septolabial angle and cutting the 
caudal end of the septum to its 
correct size, overcorrect this 
angle by further removing a very 
thin sliver from the septum; then 
denude its mucous membrane a 
few millimeters beyond its free 
margin. 

Unusual Problems of the Septum and 
the Upper Cartilaginous Vault.—It is best 
that septal surgical intervention be per- 
formed after completion of the rhino- 
plastic procedure, when the location of 
the proper projection of the lower car- 
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tilaginous vault has already been deter- 
mined and the septum and upper laterals 
have been cut to proper size. If an opera- 
tion on the septum is performed before 
this, a caudal or caudocephalic twist of 
the septum that does not interfere with 
breathing may be converted into an ob- 
structive one. A compensated septum has 
become decompensated. 

When septal deflections are encountered 
in children, they should be corrected to 
restore the airway. Surgical intervention, 
however, should be minimal and very con- 
servative. Operation should not be post- 
poned, since deformity of the bony struc- 
stures and inadequate functioning may re- 
sult. A good general rule to follow in 
combined rhinoplastic and septal opera- 
tions is as follows: Whatever reinforce- 
ment the upper laterals may give to the 
dorsum may be ignored if there is an ex- 
cessively long bony vault and a fairly firm 
to firm lower cartilaginous vault. 

Rhinoplastic procedures and submucous 
resections should be combined if possible. 
It is rare that such a combination detracts 
from either the cosmetic or the functional 
end results. It is true that minimal trauma 
and a_ superior healing process are 
achieved by operating in several stages. 
If a two-stage operation is indicated, the 
submucous resection is the first procedure, 


as it facilitates osteotomy and a more 
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symmetric alignment of the nasal pyra- 
mid. A two-stage rhinoplasty is generally 
indicated when the external pyramid has 
a short osseous vault and a poorly de- 
veloped or poorly supported lower car- 
tilaginous vault associated with marked 


Fig. 3.—Component parts of septum (see text). 
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Fig. 4.—Diagram of nasal — showing “bottleneck” in the air passage- 


way. V, ventral compartment; 


dorsal compartment; Ce, cephalic part 


of ventral compartment; Ca, mde part of ventral compartment; CL, criti- 
cal line; PP, Passavant’s pad. 


to moderate ventral septal deformities 
that cause obstructed nasal breathing. 

In performing a submucous resection 
the cartilage should be replaced between 
the membranes, particularly (a) in the 
presence of poorly developed lower laterals 
and a short osseous vault; (b) when the 
upper laterals swing away from the sep- 
tum in such a manner as to create a large 
weak spot; (c) when there is danger of 
perforation; (d) when excessive trauma 
or lacerations of the membranes has oc- 
curred and excessive contracture of the 
membranes may occur, and (e) in the 
presence of redundant membranous tissue. 

1. Problems of the dorsal compartment 
will not be discussed, because the usual 
septal procedures suffice. 

2. Of ventral deviation problems there 
are three types: (a) caudal; (b) cephalic, 
and (c) caudocephalic. The caudal por- 
tion of the septum is separated from the 
cephalic portion by an imaginary line 
joining the weak spot to the maxillary 
spine. 


a. In surgical correction of septal 


caudal deviations it is not advisable 
to sever the upper laterals from 
their septal attachments unless this 
juncture contributes to the twist 
of the nasal dorsum. In such cases, 
the twisted ventral margin of the 
septum should be removed submu- 
cously, without cutting that part of 
the mucoperichondrium which lines 
the septum and the under surfaces of 
the upper lateral cartilages. If the 
entire caudal end of the septum is 
to be removed, a cartilaginous im- 
plant of sufficient size is inserted be- 
tween the septal membranes. Its 
purpose will be to project the lower 
cartilaginous vault and at the same 
time to permit its attachment to the 
nasal spine and to the upper laterals, 
which have been previously cut to 
proper size. 


. In cases of cephalic deviation the 


classic submucous resection is per- 
formed and the _ upper laterals 
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severed from their septal attach- 
ment. Frequently a twist in the bony 
septum will be transferred to the 
cartilaginous portion — having the 
same type of action as a spring. In 
these circumstances it is not ad- 
visable to cut the upper laterals 
from the septum until the bony por- 
tion of the deflection has been cor- 
rected. 

In treating caudocephalic deviations 
one should avoid cutting the upper 
laterals from the septum and should 
follow the caudal septal surgical pro- 
cedures previously discussed. If 
there is a twist at the juncture of 
the upper cartilages and the septum 
in the caudocephalic deflections, they 
should be cut submucously and the 
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twisted cartilage removed and re- 
placed by a straight piece of car- 
tilage. (See Fig. 5). When there 
is a shift of the entire ventral 
compartment of the septum from the 
midline, associated with a shifting of 
the nasal pyramid in the same di- 
rection without any other twist in 
the septum (dislocation of the en- 
tire external pyramid and ventral 
compartment of the septum), the 
upper laterals may be separated 
from the septum as in a cephalic 
septal operation. 

Postoperative Problems.—1. A success- 
ful cosmetic result will depend on the 
structures involved in the operation. De- 
fects of the soft tissues are difficult to 
correct; cartilaginous malformations are 


Fig. 5.—Operative technic (see text). 
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occasionally refractory to correction; de- 
formities of the bony structures are the 
most amenable to reconstruction and give 
the most satisfactory results. 

2. The operating surgeon must not de- 
pend on reparative processes and post- 
operative splinting to eliminate surgical 
errors. The least possible trauma at opera- 
tion and a minimum of postoperative 
edema and ecchymosis insure the best re- 
sults. 

3. As has already been pointed out, 
function must not be sacrificed to the final 
appearance of the nose from the aesthetic 
point of view. Correction of flaring alae, 
for example, must not result in nares so 
narrow as to interfere with respiration. 

4. The seborrheic skin is a detriment 
to the best cosmetic results, as it tends 
to heal with greater difficulty. It is as- 
sociated with greater edema of the soft 
tissue and annoying dermatologic prob- 
lems. 

5. The necessity of revision is not an 
admission of lack of skill. Minor adjust- 
ments may be indicated in a certain per- 
centage of rhinoplastic operations when 
the patient has had an abnormally poor 
postoperative wound reaction, In order 
to minimize the chances of need for re- 
vision in some cases, it is advisable that 
a fractional excess of hump be removed 
at the close of the operation in order to 
allow for the small amount of bone and 
cartilage that may be laid down in healing. 
The same is true of the caudal end of the 
septum, because postoperative reaction 
generally will cause a fractional increase 
in its size. At the close of the operation 
it is advisable to check the lateral osteoto- 
my to make sure that bony fragments are 
well separated, for postoperative swelling 
may push them back into their original 
shape. 


SUMMARY AND CONCLUSIONS 


Until recently, many rhinoplastic sur- 
gical problems and their solutions have 
been difficult to formulate. The basic pro- 
cedures of rhinoplasty are well established, 
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and the proper approach to these prob- 
lems will be determined through the 
proper sharing of knowledge. The rhinol- 
ogist is the specialist best equipped to 
handle rhinologic problems. In view of the 
fact that rhinoplasty is now an integral 
part of rhinology, it is essential that the 
rhinologist accept the responsibility of 
competent rhinoplastic surgery. By his 
training and his results, he is proving that 
he is capable and worthy of performing 
this type of surgical procedure. 


ZUSAMMENFASSUNG UND SCHLUSSFOLGERUNGEN 


Viele Probleme der rhinoplastischen 
Chirurgie und ihre Lésungen liessen sich 
bis vor kurzem nur schwer formulieren. 
Die Grundlagen rhinoplastischer Ver- 
fahren sind festgelegt; der beste Weg, die 
noch bestehenden Probleme zu lésen, kann 
durch richtige Einteilung unserer Kennt- 
nisse gefunden werden. Der Nasenarzt 
ist der Mann, der am besten in der Lage 
ist, rhinologische Probleme zu behandeln. 
Da die plastischen Nasenoperationen heu- 
te einen untrennbaren Bestandteil den 
Nasenheilkunde darstellen, ist es ausser- 
ordentlich wichtig, dass der Nasenarzt be- 
reit ist, die Verantwortlichkeiten eines 
qualifizierten Nasenplastikers zu_ iiber- 
nehmen. Er muss auf Grund seiner Aus- 
bildung und durch seine Erfolge beweisen, 
dass er fahig und berechtigt ist, diese 
Form chirurgischer Operationen auszu- 
fiihren. 


RESUMEN Y CONCLUSIONES 


Hasta recientemente, muchos problemas 
rinoplasticos y sus soluciones eran dificiles 
de formular. Los procedimientos basicos 
de rinoplastia estan bien establecidos y la 
forma de abordar estos problemas sera 
determinada a traves de la distribucién 
adecuada del conocimiento. El rindélogo 
esta mejor equipado para manejar proble- 
mas rinologicos. En vista del hecho de 
que la rinoplastia es actualmente una parte 
integral de la rinologia, es esencial que el 
rinélogo acepte la responsabilidad de un 
competente cirujano rinoplastico. Por 
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medio de este entrenamiento y sus resul- 
tados, el esta probando qque es capaz y 
merece la practica de este tipo de procedi- 
miento quirtrgico. 


RESUME ET CONCLUSIONS 


Jusqu’a ces derniéres années, maints 
problémes de chirurgie rhinoplastique 
n’ont pas trouvé de solution satisfaisante. 
C’est pourquoi l’auteur expose les pro- 
cédés de rhinoplastie avec clarté et soulig- 
ne les connaissances que le rhinologiste 
doit posséder pour faire cette chirurgie. 
S’il veut prendre la responsabilité d’une 
rhinoplastie, il ne doit pas étre seulement 
spécialiste, mais il faut que ses connaiss- 
ances s’étendent a la chirurgie générale. 
Il arrivera ainsi, par son entrainement et 
les résultats qu’il obtient, 4 prouver qu’il 
est un spécialiste digne de ce nom. 


RESUMO 
Até bem pouco tempo a cirurgia plastica 


do naris apresentava problémas e solucdées 
dificeis de séreh resolvidos. Agora os pro- 
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cessos basicos da rinoplastia estaéo bem es- 
tabelecidos, mercé de um melhor conheci- 
mento, sendo o rinologista o melhor espe- 
cialista capacitado a resolver tais problé- 
mas, e, como tal, o rinologista deve assu- 
mir a responsabilidade de conhecimentos 
e de experiencia da rinoplastia. Pelo seu 
treinamento e pelos resultados por éle 
obtidos, estaraé em perfeitas condigdes de 
proceder ésse interessante tipo de cirurgia. 


CONCLUSIONI RIASSUNTIVE 


Fino ad ora molti problemi della chirur- 
gia rinoplastica presentavano difficili solu- 
zioni, ma ora sono state poste le basi 
della rinoplastica e i problemi relativi 
vengono risolti sulla base di conoscenze 
organiche. Gli specialisti rinologi sono ben 
attrezzati e in grado, con la collaborazione 
di chirurghi allenati, di eseguire gli inter- 
venti di plastica de] naso. 
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The highest compact we can make with our fellow is: Let there be truth 
between us two forevermore. . . . It is sublime to feel and say of another, | 
need never meet, or speak, or write to him; we need not reinforce ourselves 
or send tokens of remembrance; I rely on him as on myself; if he did thus 


or thus, I know it was right. 


—FEmerson 
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Effect of Intravenous Procaine on Anuria and 


Oliguria Associated with the Toxemias 


of Pregnancy 


MILTON J. SERWER, A.B., M.D., F.I.C.S. 
OKLAHOMA CITY, OKLAHOMA 


REATMENT of the toxemia of preg- 
nancy, especially eclampsia, is highly 
controversial and varies from no treat- 
ment to drastic measures of many types. 
In reviewing the various methods used, 
one is impressed with the poor results 
frequently obtained in the presence of 
severe oliguaria or anuria. This paper 
will be concerned primarily with this par- 
ticular phase of the treatment of toxemia 
of pregnancy. 

Beker expressed the opinion that tox- 
emia of pregnancy is secondary to ar- 
teriolar spasm. In the kidney this is con- 
fined primarily to the lower nephron and 
to some degree to the glomerulus. As a 
result of this spasm and decrease in blood 
supply, necrosis of the distal tubule of 
the kidney results. After this the tubule 
loses its power of selective reabsorption or 
rejection of glomerular filtrate and, as a 
result, reabsorbs passively the entire glom- 
erular filtrate. In Mauzy’s opinion, the 
pathologic process in the tubule in the 
early stages is reversible to the extent 
that repair may become complete. 

With the concept in mind that the 
anuria is secondary to an arteriolar spasm 
in the kidney, primarily in the region of 
the lower nephron, the problem then re- 
solved itself into an attempt to find a 
suitable vasodilator which would improve 
blood flow and so allow the tubule to re- 
generate, if the pathologic process were 
not too far advanced. 


Read at the Eighteenth Annual Congress of the United 
States and Canadian Sections, International College of 
Surgeons, New York, Sept. 13-17, 1953. 

Sumbitted for publication Oct. 19, 1953. 
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Many of the diuretic substances pre- 
viously used were reconsidered. Among 
the first was hypertonic dextrose. From 
the work of Bradbury and Brown, who 
have evaluated many diuretics used for 
the toxemias, it was concluded that hyper- 
tonic dextrose is not a true diuretic but 
merely filters fluid passively, since the 
amount of urine obtained was always less 
than the amount of fluid given. It has 
also been shown that with hypertonic glu- 
cose the patient is placed in a state of 
positive nitrogen balance. 

Later work by Stern has shown that 
with hypotonic dextrose (5 per cent) given 
intravenously, the patient was placed in a 
state of negative nitrogen balance and the 
body would more readily excrete the hy- 
potonic than the hypertonic dextrose solu- 
tion. Ammonium chloride, though effective 
for a limited time, has the disadvantage 
of having to be given orally, which is not 
feasible with comatose patients. In an at- 
tempt to find a substance that might con- 
ceivably restore the physiologic function 
of the kidney, so as to allow for normal 
diuresis, procaine was considered. 

The intravenous administration of pro- 
caine has been used for years (Bier, 1909) 
in treatment of the various conditions in- 
volving pronounced spasm of smooth mus- 
cle (Isenberger, Rovenstine, Estes, Griffri- 
da). Hatcher and Eggleston have shown 
that 95 per cent is detoxified by acetylation 
in the liver within twenty minutes. Fosdick 
and Hanson and Legge and Durie stated 
that it is broken down to para-aminoben- 
zoic acid and diethyl-aminoethanol. The 
drug has no cumulative effect. Six to ten 
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Gm. has been given intravenously in twen- 
ty-four hours without evidence of damage 
to the liver. The injection of the metabolites 
does not produce the same effect as does 
the procaine itself. In animals the toxic 
dose of procaine given intravenously rap- 
idly is stated as 50 mg. per kilogram of 
body weight. 

Sensitivity to procaine given intraven- 
ously is rare according to Graubard and 
Peterson, who used it over 4,000 times 
without serious reactions. They stated 
that nervous side reactions are readily con- 
trolled with the barbiturates, and respira- 
tory embarrassment with epinephrine. On 
the basis of this reasoning, procaine might 
be helpful in relaxing smooth muscle 
spasm, including the vascular system of 
the kidneys, and thus promote regenera- 
tion of the kidney tubular epithelium and 
improvement in its function. 

Rodriguez reported on the use of pro- 
caine intravenously in 1 case of eclampsia 
complicated by anuria with a good result. 

For the purposes of this study (Table 1) 
patients with toxemia were selected who 
had been previously treated by others and 
myself with the usual routine methods 
used at that particular hospital at that 
time. After it was decided that the method 
used was of no avail, that the patient 
was becoming progressively worse and 
severely oliguric or anuric, procaine was 
administered. The average dose used was 
500 mg. dissolved in 500 cc. of dextrose 
in water (5 per cent). This was changed 
later to 500 mg. of procaine dissolved in 
200 cc. of dextrose in water (5 per cent). 
Owing to the rapid metabolism of the 
drug, it was given intravenously through 
an 18-gauge needle as rapidly as it could 
be introduced, the entire amount being 
given in about eight to ten minutes. This 
was repeated as often as every four hours, 
for periods as long as forty-eight hours, or 
until such time as it was considered that 
diuresis was well established and could be 
controlled without procaine. In instances 
in which the patient was not heavily 
sedated it was noted that the drug caused 
apprehension, which would subside spon- 
taneously after about ten minutes. Be- 
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cause of this, and the further necessity 
of deep sedation to control convulsions, the 
administration of the procaine was pre- 
ceded by sedation. It has been demon- 
strated by Hanely and Keller, Kraushaar, 
and his co-workers, and Brown that mor- 
phine sulphate has an antidiuretic effect 
through its action on the pituitary gland. 
On 2 occasions, after diuresis had been 
established and stablized, morphine sul- 
fate was given to determine this effect. 
Within thirty minutes the urinary output 
was decreased by about 50 per cent. This 
was true likewise of the barbiturates, but 
to a much less degree. After trial of vari- 
ous barbiturates, the best results were 
obtained with sodium amytal given intra- 
venously. The drug was given to the stage 
of deep sleep, the dose varying from 0.5 
to 1.5 Gm. It was repeated as indicated. 
In short, the amount sufficient to obtain 
adequate sedation was given. 


After administration of the drug there 
was an apparently latent period varying 
from two to twelve hours, before the ap- 
pearance of urine. This could be tenta- 
tively ascribed to the time required to 
cause sufficient regeneration in the tubular 
epithelium to permit normal physiologic 
function of the tubules. 

In an attempt to determine the onset of 
activity of the drug on the vascular sys- 
tem, the eyegrounds were examined by a 
member of the ophthalmology department 
(Dr. Tullos Coston). Within three to five 
minutes after administration of the drug 
there was marked dilatation of the retinal 
vessels. It could be assumed that the same 
situation was present in the arterioles of 
the kidney. 

The blood pressure dropped slightly 
after administration of procaine, occur- 
ring only after diuresis has been estab- 
lished and the patient well stabilized. A 
possible explanation is the statement by 
Sollman (citing Hatcher and Eggleston) 
that intravenous administration of pro- 
caine causes cardiac stimulation, which 
tends to counteract the effect of the vaso- 
dilatation. 

Whitacre has stated that in the presence 
of preeclampsia and eclampsia there is 
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hydration of the extracellular compart- 
ment, with dehydration of the intravascu- 
lar compartment. On this basis he sug- 
gested using large amounts of dextrose 
in water (5 per cent), since it has been 
observed that the latter is not readily re- 
tained and results in a negative nitrogen 
balance. Later in the series, intravenous 
administration of procaine was followed 
by administration of dextrose (5 per cent) 
given intravenously at the usual rate of 
flow. The patients’ lungs were checked 
carefully to determine whether passive 
congestion was developing. This was not 
found to be the case. With this additional 
procedure, diuresis and subsequent im- 
provement of the patient were enhanced. 


Three patients had persistent anuria 
following intravenous administration of 
procaine (L. L. B., N. G., F. D.) and died 
(Table 2). The first 2 had organic kidney 
disease in which arteriolar spasm was of 
minor importance. A good result was not 
to be expected. The deaths were recorded 
as due to chronic glomerulonephritis 
(L. L. B.) and infectious hepatitis (N. G.). 
The condition of the third patient (F. D.) 
was diagnosed as eclampsia with respira- 
tory failure. A good result was to be ex- 


TABLE 2.—Statistical Tabulation 


Number of patients with anuria.......... 12 
Duration of anuria (hours).......... 4 to 72 
Number of patients with oliguria (Less 


Number of patients with persistent anuria. 3 
Average amount of procaine; 


Number of infusions, each patient..... 2 to 15 
Onset of diuresis (hours)............ 2 to 13 
Average change in blood pressure after 
procaine 
Extremes 
eee + 48 to —100 
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TABLE 3.—Analysis of Failures 


Fair result 
*Antepartum eclampsia (E.J.W.)........ 1 
*Severe pre-eclampsia (M.V.) ........... 1 


Eclampsia, essential hypertension and 
chronic glomerulonephritis 


Poor result 
Chronic glomerulonephritis (L.L.B.)..... 1 
Eclampsia, essential hypertension, chronic 
glomerulonephritis (J.B.) ............ 1 


*Eclampsia, cerebral hemorrhage (C.McC.) 1 
Infectious hepatitis (N.G.) 
Acute yellow atrophy (Tap)............ 1 

*Eclampsia, cerebral edema with respira- 


*Good results anticipated but not obtained. 4 
Improvement not anticipated............ 6 


pected had not the respiratory failure 
supervened. 

Table 3 lists the fair and poor results. 
A fair result was considered one in which 
(a) the urinary output was increased 
moderately (B.S. G., I. L. W., M. V.), and/ 
or (b) delivery occurred in the interval, 
so that continued improvement due to the 
procaine could not be evaluated (E. J. W.). 
A poor result was considered one in which 
(a) the anuria was not relieved, so that 
the pregnancy had to be terminated (J. B.), 
or (b) death followed (L. L. B., C. Me. C., 
N. G., F. F., No. 3 tap). 

After the toxemia had become stabilized, 
termination of the pregnancy was advised. 
Three patients (V. M., R. G. and E. P.) 
who underwent cesarean section for ob- 
stetric indications, were given intravenous 
procaine during the delivery and the first 
day post partum. The output of urine re- 
mained adequate, and recovery was un- 
eventful. Two patients (J. B. and N. G.) 
in whom the result with intravenous pro- 
caine was poor, were delivered by cesarean 
section. One patient (J. B.), who had es- 
sential hypertension, chronic nephritis and 
eclampsia, recovered; the other (N. G.), 
who had infectious hepatitis and eclamp- 
sia, died. 
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REPORT OF CASES 


CASE 1.—V. M., aged 25, para 1, gravida 2, 
was admitted to the hospital on Jan. 28, 1951, 
at 4:30 a.m. She was 36 weeks pregnant. Her 
past history was normal. Her mother stated 
that the pregnancy had been normal until one 
week before the patient’s admission to the 
hospital, at which time symptoms developed 
that were ascribed by the attending physician 
to eclampsia. The mother stated also that for 
the past twelve hours the patient had com- 
plained of severe headache, had been disori- 
ented and had had three convulsions. 


On admission, generalized edema was ob- 
served. The blood pressure in millimeters of 
mercury was 188 systolic and 140 diastolic. 
At 7:10 a.m. the patient had a convulsion. She 
was given sodium luminal intramuscularly 
and sodium pentothal intravenously. A reten- 
tion catheter was placed in the bladder. No 
excretion of urine had been noted six hours 
after the patient’s admission. 

Twenty per cent dextrose (1,000 cc. in wa- 
ter) had been administered intravenously at 
the time of admission. The patient remained 
anuric. Five hundred mg. of procaine hydro- 
chloride in 200 cc. of 20 per cent dextrose in 
water was given intravenously and continued 
at four-hour intervals. The total intake of 
fluid in the next twenty-four hours was 1,000 
ec. The total output of urine in the next 
twenty-four hours was 469 cc. 

On January 30 the administration of pro- 
caine was followed by intravenous adminis- 
tration of 5 per cent dextrose in water. The 
total intake of fluid in the next twenty-four 
hours was 2,500 cc. and the output of urine 
1,779 cc. The average blood pressure was 190 
systolic and 144 diastolic. The value for non- 
protein nitrogen was 30 mg., that for serum 
protein 4.9 mg., and that for uric acid 6.3 mg., 
per hundred cubic centimeters. The albumin- 
globulin ratio was 0.96:1. 

On February 1 the total intake of fluid in 
twenty-four hours was 1,500 cc. and the uri- 
nary output 2,100 cc. The average blood pres- 
sure was 160 systolic and 132 diastolic. 

Since the output of urine was improved and 
the patient stabilized, induction of labor was 
decided upon. Fractional doses of pituitrin 
were given, with no result. Delivery was then 
accomplished by cesarean section. Procaine 
hydrochloride, given intravenously, was con- 
tinued during the operation and for the first 
twenty-four hours post partum. 
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On February 3 the patient was rational. 
The total intake of fluid in twenty-four hours 
was 3,335 cc. and the output of urine 3,842 cc. 

On February 5 the value for nonprotein 
nitrogen was 28 mg., and that for uric acid 
4.2 mg., per hundred cubic centimeters. There 
was a trace of protein in the urine. 

On February 10, since the patient’s course 
had remained satisfactory during the past 
week, she was discharged from the hospital. 

The result obtained by the use of procaine 
was considered good. 


Comment.—In this case antepartum 
eclampsia was complicated by anuria. 
After the administration of intravenous 
procaine, diuresis was established and the 
toxemia stabilized. Delivery was accom- 
plished by cesarean section on the basis 
of an obstetrical indication. Intravenous 
administration of procaine was continued 
during the operation and for twenty-four 
hours post partum. The output of urine 
remained adequate, and the subsequent 
course was uneventful. 

CASE 2.—H. H., aged 40, para 2, gravida 3, 
was admitted to the hospital on Oct. 3, 1949. 
She had had normal pregnancies in 1924 and 
1943. Rheumatic heart disease had been pres- 
ent for many years, with decompensation dur- 
ing the past year. She stated that she was 
taking digitalis regularly. 

Physical examination showed the patient to 
have rheumatic heart disease, with early de- 
compensation, and pregnancy of 38 weeks’ 
duration. 

On October 4, at 3 a.m., the patient had a 
convulsion. The blood pressure in millimeters 
of mercury was 250 systolic and 136 diastolic. 
The output of urine averaged 75 cc. in four 
hours. 

The diagnosis was eclampsia, abruptio pla- 
centae and rheumatic heart disease with de- 
compensation. The patient was treated with 
morphine, dilaudid, intramuscular sodium lu- 
minal, intravenous dextrose in water (20 
per cent), intravenous dextrose in water (50 
per cent) and oxygen. At 5:30 a.m. she had 
a convulsion. At this time the bag of waters 
ruptured spontaneously. The uterus was 
tense, and the output of urine dropped to 15 
ce. per hour. Rectal examination showed the 
cervix to be 5 cm. dilated. The fetal heart 
rate was 140. 

The patient’s condition was considered 
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critical, and preparations were made for a 
postmortem cesarean section. On October 5, 
at 3 a.m. a living fetus was delivered sponta- 
neously. For fifteen hours after delivery the 
patient remained anuric. At 6:30 p.m., 500 
mg. of procaine hydrochloride in 200 cc. of 
dextrose in water (5 per cent) was given 
intravenously. This was repeated in about six 
hours. Approximately six hours after the first 
infusion the output of urine began. The total 
for the next twelve hours was 910 cc., and for 
the second twelve hours 500 cc. Dextrose in 
water (5 per cent), administered intrave- 
nously, was continued thereafter. 

On October 7, the output of urine was 2,600 
ce., and on October 8, 2,800 cc., per twenty- 
four hours. The blood pressure at this time 
was 210 systolic and 86 diastolic. 

On October 9 the output of urine was 2,300 
cc. per twenty-four hours. The blood pressure 
at this time was 190 systolic and 90 diastolic. 
From this time on the patient was rational, 
and the subsequent postpartum course was 
uneventful. On October 17 there was a trace 
of protein in the urine. On October 22 the 
patient was discharged, much improved. 

The result of procaine therapy was consid- 
ered good. 


Comment.—In this case eclampsia was 
present, with anuria, complicated by car- 
diac decompensation. Neither condition 
could be considered benefited by the de- 
livery, since the onset of the anuria oc- 
curred post partum and the decompensa- 
tion likewise became aggravated after ade- 
quate digitalis therapy. 


CASE 3.—J. B., para 0, gravida 1, had had 
a questionable infection of the urinary tract 
in childhood. After twenty-six weeks of the 
present pregnancy the attending physician 
noted symptoms of toxemia for the first time. 
After treatment the patient lost 20 pounds 
(9.1 Kg.) in weight in ten days. On Nov. 6, 
1952, approximately five weeks later, the 
physician noted symptoms of recurrence of 
the toxemia. A relative stated that the pa- 
tient’s vision on that day had been blurred, 
that she seemed mentally confused and that 
she had an attack of unconsciousness. 

The patient was admitted to the hospital 
on November 19. The admission note stated 
that she seemed mentally confused and com- 
plained of blurred vision. The blood pressure 
in millimeters of mercury was 178 systolic 
and 188 diastolic. There was generalized 
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edema. Retinal spasm was observed, with 
hemorrhages. The height of the uterine fun- 
dus indicated pregnancy of about 36 weeks’ 
duration. 

The value for blood nonprotein nitrogen was 
35 mg., and that for uric acid 3.1 mg., per 
hundred cubic centimeters. The albumin-glo- 
bulin ratio was 2.6:2.3. 

For the next twenty-four hours the pa- 
tient’s condition remained unchanged. Dex- 
trose in water (20 per cent) was administered 
intravenously. The attending physician ad- 
vised induction of labor by amniotomy. 

On November 21 there was no evidence of 
labor. The output of urine averaged 1,500 cc. 
per hour. At this time 500 mg. of procaine 
hydrochloride in 200 cc. of dextrose in water 
(5 per cent) was given intravenously twice, 
with a four-hour interval. After twelve hours 
there was no increase in the output of urine. 
Upon recommendation of the staff attendant, 
cesarean section was done. 

On November 22, the total intake of fluid 
per twenty-four hours was 1,500 cc. and the 
output of urine 1,500 cc. The patient contin- 
ued to improve. On November 28 chemical 
tests of the blood chemistry revealed the value 
for sodium to be 122 milliequivalents and that 
for potassium 4 milliequivalents. The carbon 
dioxide combining power was 26.5. The urine 
showed a trace of protein. The result of pro- 
caine therapy was considered poor. 

Comment.—This case illustrates ante- 
partum eclampsia complicated by anuria. 
The output of urine, which averaged 15 cc. 
per hour, did not improve twelve hours 
after procaine had been administered. The 
attending physician elected to terminate 
the pregnancy by cesarean section. Since 
the improvement in the toxemia might be 
attributed to the delivery, the result of 
the administration of intravenous pro- 
caine was considered poor. 

CASE 4.—F. D., para 1, gravida 2, had a 
normal medical history. The history of the 
present pregnancy was supplied by a relative. 
The patient had had no previous prenatal 
care. She had gained about eight to: ten 
pounds (3.6 to 4.1 Kg.) during the course of 
pregnancy. One week prior to admission she 
had complained of headaches of increasing 
severity and had noticed increasing general- 
ized edema. She had had two convulsions on 
the day before admission to the hospital. The 
last menstrual period was unknown, but was 
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estimated as due in December 1952. 

On physical examination, generalized edema 
was noted. The uterus measured 35 cm. 
(McDonald). The fetal heart rate was 154; 
the blood pressure in millimeters of mercury 
was 140 systolic and 100 diastolic. The value 
for nonprotein nitrogen was 22.2 mg., that for 
uric acid 3.7 milliequivalents, that for serum 
protein 4.7 Gm., and that for albumin 3.2 Gm., 
per hundred cubic centimeters of blood. The 
carbon dioxide combining power was 18.2. 
There was a 4 plus reaction for proteinuria. 

The patient was given sedation; oxygen 
was administered intranasally. A total of 4,- 
000 cc. of dextrose in water (5 per cent) was 
administered intravenously during the next 
twenty-four hours. The output of urine after 
the first twenty-four hours was 500 cc. 

On Oct. 24, 1953 the blood pressure was 210 
systolic and 140 diastolic. Anuria had been 
present for the past seven hours. Examina- 
tion of the spinal fluid showed 108 mg. of 
protein per hundred cubic centimeters. At 2 
p.m., a note was made that the patient was 
“wild.” Sodium amytal was given intrave- 
nously for sedation. At 3 p.m. the patient had 
a sudden complete respiratory arrest and was 
placed in the respirator shortly thereafter. 
The impression of the neurosurgeon was that 
of a cerebral vascular accident. 

Five hundred mg. of procaine hydrochloride 
given intravenously in 200 cc. of dextrose 
every twelve hours was continued for three 


doses. For the next twenty-four hours the 
TABLE 4.—Summary of Results 
No. of 
Patients 
Summary of Results 
(Corrected ) 
No. of 
Patients 
Improvement not anticipated..... 2 
Corrected fair results........... 2 
Improvement not anticipated..... 4 
Corrected poor results .......... 2 
Total. (cornected) 25 
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output of urine was 150 cc. At 7 p.m. the pa- 
tient delivered a dead child. After delivery 
the anuria persisted. 

On October 25 the respiratory arrest and 
anuria persisted. Laboratory examination re- 
vealed the following values: sodium 118 milli- 
equivalents, potassium 4 milliequivalents, 
carbon dioxide combining power 23.4 uric 
acid 2.4 milliequivalents, and nonprotein ni- 
trogen 37 mg. per hundred cubic centimeters. 

On October 26 the patient died. The autopsy 
report revealed (1) cerebral edema, with mod- 
erate pressure cone of the cerebellum, (2) 
parenchymatous degeneration of the kidneys; 
(3) atelectasis, emphysema, and acute passive 
congestion of the lungs, and (4) a normal 
liver. 

The result of procaine therapy was consid- 
ered poor. 

Comment.—A case of antepartum 
eclampsia complicated by anuria and re- 
spiratory arrest and ending in death is 
reported. Neither the administration of 
intravenous procaine nor the delivery af- 
fected the outcome. Autopsy showed 
marked cerebral edema, a pressure cone 
of the cerebellum being the cause of re- 
spiratory failure and death. The admin- 
istration of intravenous procaine did not 
affect the outcome, and the result was 
considered poor. 


SUMMARY AND CONCLUSIONS 


Thirty-one patients with toxemia of 
pregnancy complicated by severe oliguria 
or anuria were treated with procaine given 
intravenously. Good results were obtained 
with 21, fair results with 4 (corrected 2), 
and poor results with 6 (corrected 2). 

The average duration of anuria was 
eighteen and three-tenths hours, the 
mean, six hours. The average amount of 
procaine used was 500 mg. in 200 cc. of 
5 per cent dextrose in water given intra- 
venously. The average interval between 
the administration of procaine and the on- 
set of diuresis was six and eight-tenths 
hours; the mean, six hours. 

Since procaine is rapidly metabolized, 
the fluid was administered in eight to ten 
minutes. The administration of procaine 
is followed by apprehension and should be 
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preceded by adequate sedation, preferably 
a barbiturate (sodium amytal given intra- 
venously). A drop in blood pressure oc- 
curs only after diuresis has been well es- 
tablished. 

The author concludes that, although 
intravenous procaine has no value in the 
treatment of organic disease of the kid- 
neys, it is a valuable adjunct to the treat- 
ment of severe oliguria or anuria associ- 
ated with the toxemias of pregnancy. 


RESUMO E CONCLUSOES 


Trinta e um casos de toxemia gravidica 
complicados por grave oliguria ou anuria 
foram tratados com injegdes intra-venosas 
de procaina. 

Goram obtidos bons resultados em 21 
doentes, resultados regulares em 4, e pouco 
sucesso em 6. O tempo medio da anuria 
various entre 18 e 36 horas, sendo a mais 
baixa de 6 horas. 

Foram usados cérca de 500 mgrs. de 
Procaina em 200 cc. de solugao de Glicose 
a 5%, obtendo-se os resultados entre 6 e 
8 e 10 horas; a mais baixa foi de 6 horas. 

Desde que a Procaina é rapidamente 
metabolisada, o liquado é injectado entre 
8 e 10 minutos, devendo se tomar a pre- 
caucéo de sedar a doente previamente, 
dando os autores preferencia aos barbitu- 
ricos (amital sedico por via venosa). 


ZUSAMMENFASSUNG UND SCHLUSSFOLGERUNGEN 


In 31 Fallen von mit schwerer Oligurie 
oder Anurie einhergehender Schwanger- 
schaftsoxikose wurde eine Behandlung 
mit intravenéser Verabreichung von Pro- 
kain durchgefiihrt. 

Die Erfolge waren in 21 Fallen gut, in 
4 Fallen massig und in 6 Fallen schlecht. 
Die Dauer der Harnverhaltung betrug 
durchschnittlich 18 Stunden und 18 Mi- 
nuten, im arithmetischen Mittel 6 Stun- 
den. Die angewandte Menge von Prokain 
war durchschnittlich 500 mg in 200 ccm 
fiinfprozentiger Dextroselésung. Die 
Zeitspanne zwischen der intravendsen 
Verabfolgung des Prokains und dem Ein- 
setzen der Diurese betrug durchschnitt- 
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lich sechs Stunden und 48 Minuten, im 
arithmetischen Mittel 6 Stunden. 

Da das Prokain sehr rasch metabolisiert 
wird, erfolgte die Einspritzung innerhalb 
von 8 bis 10 Minuten. Im Anschluss an 
die Verabreichung von Prokain kommt es 
zu einem Erregungszustand, und daher 
sollte der Einspritzung eine angemessene 
Behandlung mit Beruhigungsmitteln, am 
besten mit Barbitursaduresalzen (intra- 
venése Injektion von Amytalnatrium) 
vorangehen. Ein Absinken des Blutdrucks 
erfolgt erst, wenn eine gute Harnaus- 
scheidung eingesetzt hat. 

Die intravenése Prokainbehandlung ist 
nutzlos in Fallen von organischer Nieren- 
krankheit; bei schwerer Harnverhaltung 
in Fallen von Schwangerschaftstoxikose 
jedoch erweist sie sich als wertvolles 
Verfahren. 


RESUMEN Y CONCLUSIONES 


Se trataron con procaina intravenosa 
31 pacientes con toxemia del embarazo 
que presentaban oliguria 6 anuria. 

Se obtuvieron buenos resultados en 21, 
regulares en 4 (2 corregidos) y malos en 
6 (2 corregidos). E] promedio de duracién 
de la anuria fué de dieciocho y tres cuartos 
de hora, con una media de seis horas. La 
cantidad promedio de procaina usada fué 
500 mg., en 200 cc. de solucién de dex- 
trosa al 5 por ciento, administrada intra- 
venosamente. El] intervalo promedio entre 
la administracién de procaina y el comien- 
zo de la diurésis fué de seis y ocho decimos 
de hora con una media de seis horas. 

Ya que la procaina se metaboliza rapida- 


mente, debe administrarse liquido en ocho - 


a diez minutos. La administracién de 
procaina es seguida de nerviosidad y debe 
ser precedida por una cantidad adecuada 
para sedar al paciente, preferiblemente 
por un barbiturato (amital sdéddico intra- 
venoso). Unicamente después de que la 


diurésis ha comenzado se produce una 
caida de la presion arterial. 


La procaina intravenosa no tiene valor 
en los casos de padecimiento organico del 
rifén pero es un coadyuvante de valor en 
el tratamiento de la oliguria grave y anu- 
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ria de los pacientes que presentan toxemia 
del embarazo. 


CONCLUSIONI RIASSUNTIVE 


Venne somministrata procaina endo- 
vena in 31 pazienti affette da tossiemia 
da gravidanza complicata da grave oli- 
guria e anuria. Si ottennero buoni risul- 
tati in 21, risultati discreti in 4 (corrette 
2) e risultati scadenti in 6 (corrette 2). 
La durata media dell’anuria fu di 18 e 30 
ore, la durata minima di 6 ore. La quan- 
tita media di procaina endovena sommi- 
nistrata fu di 500 mg. diluita in 200 cc. 
di soluzione glucosata al 5%. L’intervallo 
medio intercorrente fra la somministra- 
zione della procaina e l’inizio della diuresi 
fu di 6 e 8-10 ore; l’intervallo minimo di 
6 ore. Dato che la procaina viene rapida- 
mente metabolizzata il liquido fu sommi- 
nistrato in 8-10 minuti. La somministra- 
zione di procaina causa uno stato appren- 


sivo e dovrebbe quindi essere preceduta 
da un adeguato sedativo, preferibilmente 
da un barbiturico (sodium amytal endo- 


vena). Una caduta della pressione del 
sangue si verifica solo dopo che la diuresi 
si é ristabilita. La procaina endovena non 
ha alcun effetto nei casi di malattie orga- 
niche dei reni, mentre é invece un efficace 
mezzo nella cura di gravi oliguire ed anu- 
rie in pazienti con tossiemie da gravi- 
danza. 
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dition of obscure cause, occasionally 
encountered in the surgical treatment 
of acute abdominal disease. It is neglected 
in the differential diagnosis and is rarely 
diagnosed preoperatively. The most com- 
mon diagnosis made is that of acute ap- 
pendicitis, although omental torsion may 
simulate any acute abdominal surgical 
condition. During operation, the presence 
of blood or blood-stained fluid in the ab- 
domen should make the surgeon aware of 
the possible existence of this condition. 
Care must be taken to examine the omen- 
tum, or the diagnosis may be missed. 
Over 300 cases have been reported in the 
literature.! The age incidence varies but 
is very low for children, as is to be ex- 
pected because of the short, poorly de- 
veloped omentum lacking in fat. Anton, 
Jennings and Spiegel? have excellently re- 
viewed the embryologic, phylogenic, histo- 
logic, anatomic and physiologic aspects of 
the omentum in addition to discussing the 
cause of omental torsion and the patho- 
logic picture associated with it. These 
authors have proposed the following sim- 
ple classification : 
A. Primary (idiopathic, cryptogenic, 
pure intra-abdominal) 
B. Secondary 
1. Hernial (external) 
2. Abdominal 

a. intrinsic (cysts, tumors, etc., 
of the omentum) 

b. extrinsic (associated with 
pathologic change in other 
abdominal and pelvic organs 
or in the peritoneum). 


The right side of the omentum is more 
mobile than the left and is therefore more 
apt to be involved in torsion.'*. Patients 


[ation of of the omentum is a con- 
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Torsion of the Omentum 
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with this condition are usually obese. The 
points in preoperative differential diagno- 
sis as enumerated by various authors are 
usually too vague to be of practical value 
to the operating surgeon; nevertheless, 
this condition is a surgical emergency and 
requires prompt laparotomy.'' The treat- 
ment consists of ligation and resection of 
the involved portion of the omentum.* 
Recovery is usually rapid, complete and 
uneventful. 


REPORT OF A CASE 


M. B., an obese white male engineer aged 
27, was admitted to Mount Sinai Hospital on 
July 25, 1952, complaining of pain in the right 
lower abdominal quadrant. During the past 
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Resected omentum, showing site of torsion. 
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three months he had had generalized lower 
abdominal pain, relieved by lying down and 
flexing the legs. Three months prior to admis- 
sion he was told that he had gastroenteritis 
and was given medication for the relief of 
pain. On the evening before admission he had 
generalized abdominal pain, which became lo- 
calized to the right lower quadrant five hours 
prior to his entering the hospital. His past 
history was negative except for right inguinal 
herniorrhaphies performed in 1944 and 1946. 

The temperature was 99.4 F., the pulse rate 
82 and the blood pressure, in millimeters of 
mercury, 130 systolic and 90 diastolic. Exqui- 
site tenderness was elicited in the right lower 
abdominal quadrant. Rebound tenderness was 
also present. Rovsing’s sign was positive. 
Rectal tenderness was present in the direction 
of the right lower quadrant. A recurrent right 
inguinal hernia was present. The specific 
gravity of the urine was 1.025, and the hydro- 
gen ion concentration was 5.5. There was a 
trace of protein but no acetone or sugar. Mi- 
croscopic examination revealed occasional leu- 
kocytes, erythrocytes and epithelial cells. A 
blood count revealed 4,180,000 red cells per 
cubic millimeter, with 15.1 Gm. of hemoglobin 
(96.7 per cent) and 11,750 white cells, with 1 
per cent stab cells, 80 per cent segmental cells, 
8 per cent small lymphocytes and 11 per cent 
monocytes. 

In view of these observations, a diagnosis 
of acute appendicitis was made and immediate 
operation advised. With the patient under 
general anesthesia, the abdomen was opened 
through a McBurney incision. As soon as the 
peritoneum was opened, free sanguineous fluid 
was encountered. The omentum was dark pur- 
plish, twisted clockwise and free in the abdo- 
men at the inferior border. It contained 
tortuous blood vessels. The incision was ex- 
tended. Since it was impossible to untwist the 
omentum, it was resected just above the ped- 
icle, which was 21% to 3 inches (6.7 to 7.5 cm.) 
from the transverse portion of the colon. The 
bowel was examined in its entirety and the 
abdomen explored. The appendix was injected 
and removed. The postoperative course was 
uneventful. 

The pathologic report was as follows: “Six 
cm. of appendix, 8 mm. thick, lumen patent 
with fecal content; mucosa reddish. Piece of 
omentum previously fixed in formaldehyde, 
measures 30 by 15 cm. in its greatest dimen- 
sions.” (See illustration.) “It presents a 
narrow pedicle, which is twisted, and in the 
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twisted area distended veins are noted. Sec- 
tion through these veins reveals that they are 
almost completely filled with recently clotted 
blood. Gross and microscopic diagnosis: (1) 
acute suppurative disease of the appendix and 
(2) hemorrhagic infarct of the omentum, with 
organizing venous thrombosis.” 

During the seventeen-month follow-up the 
patient had no further complaints. The right 
recurrent inguinal hernia was repaired with 
tantalum mesh. 


SUMMARY AND CONCLUSIONS 


A case of omental torsion is reported. 
The author points out that torsion of the 
omentum should be considered in the dif- 
ferential diagnosis of the acute abdomen. 
The presence of blood or blood-stained 
fluid in the abdomen should make the sur- 
geon aware of this condition. 


RESUME ET CONCLUSIONS 


Un cas de torsion du grand épiploon est 
décrit. L’auteur signale que cet état patho- 
logique devrait figurer dans le diagnostic 
différentiel des affections de 1l’abdomen 
aigu. La présence de sang ou de liquide 
sanguinolent dans l’abdomen doit rendre 
le chirurgien attentif 4 cette possibilité. 


ZUSAMMENFASSUNG UND SCHLUSSFOLGERUNGEN 


Der Verfasser berichtet iiber einen Fall 
von Torsion des Omentums und betont, 
dass diese Erkrankung in der Differential- 
diagnose akuter Bauchzustande_ beriick- 
sichtigt werden sollte. Die Anwesenheit 
von Blut oder blutiger Fliissigkeit in der 
Bauchhohle sollten den Chirurgen an diese 
Erkrankung denken lassen. 


CONCLUSIONI RIASSUNTIVE 


Viene riferito un caso di torsione dell’o 
mento. Questa affezione deve essere presa 
in considerazione nella diagnosi differen- 
ziale dell’addome acuto, specialmente quan- 
do vi é presenza di liquido ematico in 
cavita peritoneale. 
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RESUMO 


E relatado um caso de torsao do epiplon, 
salientando o autér que tal afeccao deve 
sér encarada nos casos de se proceder o 
diagnostico diferencial nos doentes porta- 
déres de abdomen agude. 

A presenca de sangue ou liquido sero- 
sanguineo na cavidade abdominal, deve 
levar a atencao do cirurgiao para tal en- 
fermidade. 


RESUMEN Y CONCLUSIONES 


Se comunica un caso de torsién del 
epipl6én. El autor sefiala que la rotacién 
del epiplén debe ser considerada en el 
diagnéstico diferencia] del abdomen agudo. 
La presencia de sangre 6 de liquido san- 
guinolento en el abdomen debe de prevenir 
al cirujano de la existencia de este padeci- 
miento. 


masks. 


Sculpture, so neglected on account of the current contempt for form and 
mass in favour of the fluid, is undoubtedly one of the noblest arts. 
with, it is the only one which obliges us to move round it. 


In feeling his way an artist may open a secret door and never discover 
that behind this door a whole world lay concealed. 


Tradition appears at every epoch under a different disguise, but the 
public does not recognize it easily and never discovers it underneath its 


The extreme limit of wisdom is what the public calls madness. 
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Systemic Manifestations of Anorectal Disease 


GEORGE H. THIELE, M.D., F.A.CS., F.LCS. 
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HE proctologist often witnesses the 
| cure of a number of clinical symp- 
toms not generally recognized to be 

due at times to anorectal disease. 

A study of the histories of patients 
seen in a private proctologic practice re- 
veals that more than one-third of: them 
complained of symptoms not ordinarily 
considered to be of anorectal origin.' A 
statistical review reveals that two-thirds 
of these symptoms are cured by eradica- 
tion of the causative anorectal disease. 

Further observations reveal that these 
associated symptoms can be classified as 
follows: Gastrointestinal, genitourinary, 
cardiorespiratory, and a final group due 
directly or indirectly to focal anorectal in- 
fection. The last-mentioned group of symp- 
toms includes two subgroups. one, symp- 
toms of the arthritic type, and the other, 
symptoms secondary to associated spasm 
of the pelvic: muscles. 

An inquiry into the mode of production 
of all the associated symptoms seems to 
be in order. All except those due directly 
or indirectly to focal anorectal infection 
can be explained on the basis of reflex 
irritation of the autonomic and cerebro- 
spinal nervous systems, which together 
provide reflex pathways to all other organs 
of the body. 

A short résumé of the anatomic and 
physiologic aspects of the autonomic nerv- 
ous system will be found helpful. 

The Autonomic Nervous System.—The 
autonomic nervous system is composed of 
two portions, (a) the sympathetic por- 
tion and (b) the parasympathetic or crani- 
osacral portion. 

The sympathetic system takes its origin 
from that portion of the spinal cord ex- 
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tending from the first thoracic to the 
third or the fourth lumbar segment and 
consists of five parts: 

1. A chain of ganglia lying on each side 
of the vertebral column, there being as a 
rule one ganglion for each spinal nerve 
root. These ganglia are called lateral or 
vertebral ganglia. 

2. Numerous ganglia situated farther 
away from the spinal canal, termed col- 
lateral or prevertebral ganglia; and still 
others lying on or in the muscle of the 
viscera, as in the rectum, bladder, and 
genital organs, called terminal ganglia. 
The collateral ganglia include the cervical, 
stellate, semilunar, superior and inferior 
mesenteric ganglia. 

3. Numerous plexuses of fibers that sup- 
ply the various tissues. 

4. White rami communicantes, which are 
efferent connector neurons between the 
lateral horns of the cord and the lateral 
ganglia. 

5. Grey rami communicantes, which are 
afferent connector neurons between the 
sympathetic and cerebrospinal systems. 

The parasympathetic system consists of 
two portions, the craniobulbar and the 
sacral. The craniobulbar portion includes 
the third, seventh, ninth and tenth cranial 
nerves; of these we are concerned with 
the tenth, or the vagus. The sacral nerve 
(so-called pelvic vagus) has its origin at 
the level of the first and second lumbar 
vertebrae, passes out through the second, 
third and fourth sacral nerves and ends in 
the ganglia lying on the surface of the 
rectum, bladder and other pelvic organs. 

Physiologic Function of the Vegetative 
Nervous System.—There are marked diff- 
erences in the functional responses of the 
two components of the autonomic nervous 
system to central stimulation. There are 
sound anatomic reasons for these differ- 
ences. Langworthy? stated that the pre- 
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ganglionic fibers of the sympathetic sys- 
tem are comparatively short and the post- 
ganglionic fibers quite long. As a result 
of numerous connecting and decussating 
fibers between ganglia at various levels of 
the cord, the effects of stimulation of the 
sympathetic preganglionic fibers are very 
widespread and affect practically the en- 
tire body. This is true particularly as re- 
gards the effect of sympathetic stimulation 
upon the caliber of the blood vessels of the 
body. 

Conversely, the parasympathetic pre- 
ganglionic fibers are relatively very much 
longer than are the sympathetic pregangli- 
onic fibers, and the ganglia are located 
very close to the organs they supply. This 
arrangement therefore confines the effects 
of preganglionic parasympathetic stimula- 
tion within quite narrow limits. 
Langworthy? and Reid*® have pointed out 
that responses to both sympathetic and 
parasympathetic stimulation are depend- 
ent upon the production of a chemical] sub- 
stance that acts as a protoplasmic bridge 
between the nerve and the muscle or gland, 
as the case may be. In the case of the 
sympathetic portion of the system, this 
chemical is epinephrine; in the case of the 
parasympathetic portion, the chemical is 
cholin. The sympathetic system is there- 
fore described as adrenergic and the para- 
sympathetic system as cholinergic. These 
facts serve to explain the effect of epi- 
nephrine as a sympathetic stimulus, and 
of cholin as a parasympathetic stimulus, 
and form the basis for present-day therapy 
of functional disturbances of the autonom- 
ic nervous system, 

All autonomically innervated structures 
receive both sympathetic and parasympa- 
thetic fibers. Briefly stated, stimulation 
of the sympathetic fibers produces con- 
traction of the sphincters of the gastro- 
intestinal and urinary tracts, and of the 
ureters, and relaxation of all other smooth 
muscle of these tracts; acceleration of 
the heart, and relaxation of the visceral 
blood vessels; and decreased secretion of 
the visceral glands. Conversely, parasym- 
pathetic stimulation produces relaxation 
of the sphincters of the gastrointestinal 
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and urinary tracts, and contraction of all 
other smooth muscle of these tracts except 
the ureter, upon which there is no effect; 
slowing of the heart rate; no effect on the 
visceral blood vessels; and increased secre- 
tion of the visceral glands. 

In spite of the contrasting effects of 
sympathetic and parasympathetic stimula- 
tion, these two components, rather than 
being antagonistic, are really synergistic. 
Ordinarily, for a given muscular struc- 
ture, one innervation is augmentative 
and the other inhibitive, although there 
is no rule that will always apply as to 
which is augmentative and which is in- 
hibitive. For instance, sympathetic stimu- 
lation ordinarily produces relaxation of 
smooth muscle, but in the case of the 
smooth muscle sphincters contraction re- 
sults. 

It is readily seen, therefore, that normal 
physiologic function of the gastrointes- 
tinal, cardiorespiratory genitouri- 
nary systems is probably dependent upon 
the maintenance of balance between sym- 
pathetic and parasympathetic impulses, 
and that a disturbance of this balance may 
result in disturbed muscular tone, motility, 
glandular secretion and blood supply of the 
organs composing these systems. 

Lack of space precludes the citation of 
any of the numerous available case histo- 
ries illustrating each of the following 
types of referred symptoms from ano- 
rectal disease. The important point is to 
recognize the relation that exists. 

Gastrointestinal Disturbances.—Gastro- 
intestinal disturbances resulting from au- 
tonomic reflexes initiated by disease of the 
anorectum are of several different types. 

As the result of sympathetic stimula- 
tion, gastric hypoacidity and hypomotility 
may occur. 

All surgeons are familiar with the ap- 
pearance of ileus as a complication of 
abdominal operations or intra-abdominal 
disease. Just as frequently, however, one 
encounters partial arrest of intestinal peri- 
stalsis after an anorectal surgical proce- 
dure. Lyons and Caliva,* citing Christo- 
pher,® stated that neither in complete ileus 
nor in the “lazy bowel” just referred to is 
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the intestinal wall in any sense paralyzed. 
Its activity is rather inhibited by an over- 
active sympathetic nervous system such 
as is observed in the sympathicotonic 
person, or such as results from sympa- 
thetic stimulation from anorectal disease. 
Ileus and associated conditions are ex- 
amples of sympathetic hypertonia. 


Gastrointestinal disturbances occurring 
as the result of parasympathetic hyper- 
tonia occur somewhat more frequently 
than does sympathetic hypertonia. They 
include heartburn, acid eructations and 
epigastric distress due to gastric hyper- 
secretion and hypermotility, and abdomi- 
nal colic associated with irritability and 
hypermotility of the colon.® 


Examples of autonomic dystonia can- 
not be said to result from anorectal dis- 
ease but, as in the case of Hirschsprung’s 
disease and cases of prolonged cardio- 
spasm, as noted by Alvarez? and Len- 
drum,® are much more reasonably ex- 
plained upon the basis of the absence of 
ganglion cells in the myenteric plexuses. 


Genitourinary Disturbances. — Reflex 
disturbances associated with anorectal 
disease frequently involve the genitouri- 
nary system. There are very sound physio- 
logic and anatomic reasons why this is 
so. For instance, the vesical and genito- 
urinary organs are supplied sympatheti- 
cally through the inferior mesenteric gan- 
glion, collateral to the ganglia at the first, 
second, third and fourth lumbar levels. It 
is also to be noted that the parasympa- 
thetic innervation of the bladder and geni- 
tal organs originates at the first and sec- 
ond lumbar levels of the cord, emerging 
through fibers from the second, third and 
fourth sacral] nerves in the so-called pelvic 
vagus nerve. 

The close neurologic association of the 
rectum and bladder is exemplified by the 
expulsion of flatus during urination and 
by the fact that urination almost invari- 
ably accompanies defecation. 


Urinary Disturbances.—The most com- 
mon urinary symptoms resulting from 
anorectal disease are increased frequency 
and urgency of urination. These symp- 
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toms may rise through two entirely dif- 
ferent types of reflexes: 


1. Parasympathetic reflexes. The usual 
reflex from an anal lesion is parasympa- 
thetic in origin and produces contraction 
of the urinary bladder, with a functional 
loss of tone of the vesical sphincter. Fre- 
quency of urination, with passage of small 
amounts of urine, results because of re- 
duced bladder capacity and poor sphinc- 
teric tone and control. 

2. Sympathetic reflexes. Frequency of 
urination may also result from sympa- 
thetic reflexes which manifest themselves 
in dilatation of the bladder, with con- 
comitant spasm of the vesical sphincter. 
This is exemplified by the typical atonic 
bladder most commonly encountered post- 
operatively. If the retention of urine is 
allowed to continue long enough without 
catheterization, frequency of the dribbling 
type results. Aside from the postoperative 
cases, a number of examples of this type 
of reflex have been seen; indeed, it may 
produce the only subjective symptoms of 
anorectal disease and may exist with a per- 
fectly normal urinary apparatus, 


Genital Disturbances.—Menstrual: The 
onset of a menstrual period at an irregular 
time as the result of hemorrhoidectomy is 
not uncommon, and menorrhagia, metror- 
rhagia, oligomenorrhea and amenorrhea 
are all occasionally relieved by anorectal 
surgery. 

Reflex Ejaculation: In the male, reflex 
ejaculation, with sudden embarrassing 
seminal emission, may be the chief com- 
plaint even though the lesion is entirely 
of anorectal origin. Smithwick and White’® 
stated that the autonomic nerves play the 
double role of engorging the penis with 
blood and causing ejaculation by contrac- 
ting the smooth muscle of the vaso differ- 
entia, the seminal vesicles and the pros- 
tate. 

Other Disturbances: Genital symptoms 
in both sexes may be the result of reflexes 
through the cerebrospinal system, as evi- 
denced by testicular pain in the male and 
by vaginismus secondary to levator ani 
spasm in the female. 
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Cardiorespiratory Symptoms.—One has 
only to remember that the heart rate is 
controlled by vagal and sympathetic im- 
pulses, and that any disease that abnor- 
mally stimulates either the vagus or the 
sympathetic nervous system may produce 
changes in the rate of rhythm of the pulse. 
In addition, if one admits that focal in- 
fection may cause functional disturbances 
of the heart, such as extra-systoles, and 
organic disease, such as endocarditis, one 
must include focal anorectal infection in 
the list along with abscessed teeth, chronic 
cholecystitis, nasal sinusitis, and tonsillitis. 

Symptoms Due to Focal Anorectal In- 
fection Arthritis.—In addition to the 
symptoms of rapid pulse, fever and gen- 
eral malaise that may accompany any 
acute suppurative anorectal infection, sys- 
temic symptoms may include those of 
acute or chronic arthritis. The case rec- 
ords of any busy proctologist are replete 
with instances of relief of acute arthritis 
as the result of eradication of anorectal 
foci of infection. 

Pelvis muscle spasm secondary to ano- 
rectal focal infection accounts for a second 
group of symptoms, which includes (a) 
coccygodynia and (b) pain in the superior 
gluteal area, in the region of the hip joint, 
and down the back of the leg along the 
course of the sciatic nerve. 

Coccygodynia: A twenty-year study of 
the syndrome of coccygodynia reveals that, 
almost without exception, all patients ex- 
hibit unilateral or bilateral spasm of the 
levator ani muscles. 

Study of almost 400 cases of pelvic 
muscle spasm reveals that anal infection 
has been the causative factor in about 
two-thirds of the cases. Spasm in the re- 
maining one-third was due either to focal 
infection in the genitourinary organs or 
to trauma. It was noted that the focal 
infections responsible for muscle spasm 
all occurred in areas from which the lym- 
phatic drainage is through the pelvic 
channels.1!_ Evidence that this is true is 
substantiated by the common observation 
on digital rectal examination of lymphad- 
enopathy of the glands overlying the pelvic 
muscles. 
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The effect of levator spasm is sustained 
and painful hyperflexion of the coccygeal 
and sacrococcygeal joints. In many pa- 
tients, as the result of myositis secondary 
to anorectal infection, the site of most 
severe pain is in the levatores themselves 
rather than in the sacrococcygeal or 
coccygeal joints. Surprisingly enough, 
pressure with the thumb against the tip 
of the coccyx does not often exacerbate 
the pain, even though the patient may just 
have stated that he could not sit com- 
fortably because of painful pressure 
against the tip of the coccyx. 

The rationale of treatment of coccygo- 
dynia by massage of the levatores ani and 
removal of anorectal foci of infection has 
been thoroughly discussed in previous 
papers.!? It is sufficient to say that satis- 
factory results have been obtained in more 
than 85 per cent of cases. 

Pain Across the Lower Part of the Back, 
in the Superior Gluteal Region, in the 
Region of the Hip Joint, and Along the 
Course of the Sciatic Nerve.—During the 
past twenty years I have seen more than 
200 proctologic patients whose histories 
included the syndrome of pain just men- 
tioned. It may be either unilateral or bi- 
lateral. Frequently the syndrome is ac- 
companied by coccygodynia. 

The typical history of the patient is as 
follows: There is generally a gradual on- 
set of backache fairly well localized to 
the sacral area. The backache is constant 
and seems to be almost as severe in the 
early part of the day as in the latter part. 
Radiation to the area of the hip joint, 
just posterior to the trochanter of the 
femur, is quite common, as is also radia- 
tion to the superior gluteal portion of the 
buttocks. Leg pain, when it occurs, in gen- 
eral follows the course of the sciatic nerve 
and almost without exception extends 
down the thigh as far as the knee. Radia- 
tion of the pain down the outside of the 
leg from the knee to the ankle is not un- 
common, however. The pain down the 
thigh varies from mild aching to the most 
severe boring, aching pain, during which 
the patient is unable to place the leg in 
a comfortable position even though he may 
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be in bed. He will often point out an area 
of tenderness on pressure along the lower 
lateral border of the sacrum, and often 
another tender area just posterior to the 
trochanter of the femur. 

In cases of severe involvement the pa- 
tient walks rather stiffly, the usual free- 
dom of motion of the hip joints being 
somewhat restricted, although the patient 
may not so state when describing his com- 
plaints. One may often elicit a history of 
tenderness over the superior gluteal re- 
gion, over the sacrosciatic foramen, or 
over the point of insertion of the piri- 
formis muscle into the posterior side of 
the trochanter of the femur. 

The cause of the symptoms just de- 
scribed is adequately explained on the 
basis of tonic spasm and myositis of the 
piriformis muscle. Pressure of the spastic 
muscle on the superior gluteal nerve pro- 
duces pain over the upper third of the 
buttocks; pressure of the lower border of 
the muscle against the sciatic nerve ac- 
counts for the pain in the distribution of 
that nerve; and pain posterior to the tro- 
chanter of the femur is due to myositis 
involving the insertion of the tendinous 
end of the muscle into the trochanter. 
The sacral backache is due to the fact 
that the myositic muscle takes its origin 
from the anterolateral part of the sacrum, 
and that the piriformis muscle is the only 
muscle that bridges the sacroiliac joint. 

A detailed description and exposition of 
the piriformis muscle syndrome and its 
treatment by massage, may be found in 
previous papers.!* 

Treatment of this syndrome by massage 
of the spastic piriformis muscles and re- 
moval of anorectal foci of infection is 
abundantly satisfactory in about two- 
thirds of the cases. Orthopedic consulta- 
tion should be used freely to reduce diag- 
nostic error. 


SUMMARY 


The referred symptoms of anorectal dis- 
ease are enumerated and classified on ana- 
tomic and physiologic bases. Gastrointes- 
tinal, genitourinary and cardiorespiratory 
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symptoms are explained on the basis of 
nervous reflexes involving the autonomic 
and cerebrospinal nervous systems. 

A fourth group of symptoms resulting 
from anorectal focal infection includes 
arthritis and two additional syndromes re- 
sulting from pelvic muscle spasm second- 
ary to anorectal infection. 

It is hoped that this paper will stimulate 
further inquiry into the relation of proc- 
tology to the general and associated spe- 
cial fields of medicine. 


ZUSAM MENFASSUNG 


Die im Zusammenhang mit anorektalen 
Erkrankungen auftretenden Symptome 
werden aufgezahlt und nach anatomischen 
und physiologischen Gesichtspunkten klas- 
sifiziert. Symptome seitens des Magen- 
darmkanals, der Harn- und Geschlechts- 
organe und des Gefass- und Atmungs- 
apparats werden durch autonome und 
zerebrospinale Nervenreflexe erklart. 

Zu einer vierten Gruppe von als Folge 
von anorektalen Herdinfektionen auftre- 
tenden Symptomen gehoéren die Arthritis 
und zwei weitere durch sekundare Spas- 
men der Beckenmuskeln entstehende Syn- 
drome. 

Die Arbeit soll zu einem weiteren Studi- 
um der Beziehungen zwischen der Prokto- 
logie und der allgemeinen Medizin mit 
ihren Spezialgebieten anregen. 


RESUME 


Les symptomes des affections ano-recta- 
les sont énumérés et classés sur des bases 
anatomiques et physiologiques. Les symp- 
tomes gastro-intestinaux, génito-urinaires 
et cardio-respiratoires dépendent des re- 
flexes du systéme nerveux autonome et 
cérébro-spinal. 

Ajoutons que la symptomatologie peut 
étre compliquée d’une infection focale ano- 
rectale, qui peut provoquer un état de 
spasme des muscles pelvi-rectaux, ou ’une 
affection arthritique. 

L’auteur exprime le désir que ce travail 
provoque d’autres recherches en procto- 
logie et en médecine générale, 
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RESUMEN 


Se enumeran y clasifican sobre una base 
anatémica y fisiol6gica los sintomas referi- 
dos a padecimientos anorectales. Los sin- 
tomas hastrointestinales, genitourinarios 
y cardiorespiratorios son explicados sobre 
la base de reflejos nerviosos que envuelven 
los sistemas nerviosos aut6nomo y cerebro- 
espinal. 

Un cuarto grupo de sintomas resultantes 
de infeccién focal anorectal incluye artri- 
tis y dos sindromes adicionales resultantes 
de espasmo muscular pélvico secundario a 
infecci6n anorectal. 

Se espera que este articulo estimulara 
la interrogaci6n, acerca de la relacién de 
la proctologia con los campos generales y 
especiales de la medicina. 


RESUMO 


Sao classificados em bases anatdmicas e 
fisiologicas os sint6émas marcantes das 


doengas ano-retais. Os sintémas gastro- 
intestinais, genito-urinarios e cardio- 
respiratérios sao classificados como basea- 
dos em reflexos nervosos involvendo o sis- 
toma autonomo e o sistéma cerebro- 
espinhal. 

Um quarto grupo-de sintémas sesultan- 
tes de infeccdes focais anoretais incluindo 
artrites e duas sindr6émes adicionais resul- 
tantes de espasmo do musculo pelvico con- 
sequente a infeccéo ano-retal, é tambem 
descrito. 

Deseja o autor que o seu trabalho venha 
estimular um exame mais acurado dos do- 
entes, por parte dos proctomolgistas, en- 
carando todos os demais campos da Medi- 
cina. 


RIASSUNTO 


Vengono elencati e classificati su basi 
anatomiche e fisiologiche i sintomi delle 
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malattie anorettali. Vengono spiegati, 
inoltre, i disturbi gastrointestinali, geni- 
tourinari e cardiorespiratori sulla base di 
riflessi che interessano il sistema nervoso 
e quello autonomo. Un quarto gruppo di 
sintomi é legato e infezioni focali anoret- 
tali e comprese le manifestazioni artritiche 
e altre 2 sindromi da spasmo dei muscoli 
pelvici. Ci si augura che vengano appro- 
fonditi i rapporti fra la proctologia e gli 
altri campi della medicina. 


REFERENCES 


1. Thiele, G. H.: Clinical Manifestations of 
Missouri State M. A. 36: 
85-88, 

2; <a O. O.: General Principles of 
Autonomic Innervation, Arch. Neurol. & Psychiat. 
50:590, 

3. Reid, L. C.: Fundamental Concepts of Auto- 
nomic Function, New York State J. Med. 50:1797- 
1801, 1950. 

4, Lyons, R. H., and Caliva, F. S.: The Clinical 
Manifestations of Autonomic Dysfunction, New 
York State J. Med. 50:1801-1809, 1950. 

5. Christopher, F.: Textbook of Surgery. Phila- 
delphia: W. B. Saunders Company, 1949. 5th ed. 

6. Thiele, G. H.: The Referred Symptoms of 
Anorectal Disease, J. Missouri State M. A. 31: 
20-24, 1934. 

7. Alvarez, W. C.: A Simple Explanation for 
Cardiospasm and Hirschsprung’s Disease, Gastro- 
enterol. 13:422, 1949. 

8. Lendrum, F. C.: Anatomic Features of the 
Cardiac Orifice of the Stomach, with Special Ref- 
= to Cardiospasm, Arch. Int. Med. 59:474, 
19387. 


9. Thiele, G. H.: The Genito-urinary Symptoms 
a Disease, South M. J. 39:166-172, 


10. Smithwick, R. H., and White, J. C.: The 
Autonomic Nervous System: Anatomy, Physi- 
ology, and Surgical Application. New York: The 
Macmillian Company, 1948. 

11. Thiele, G. H.: Coccygodynia: The Mechanism 
of its Production and its Relationship to Ano- 
rectal Disease, Am. J. Surg. 69:110-116, 1950. 

12. (a) Thiele, G. H.: Tonic Spasm of the 
Levator Ani, Coccygeus and Piriformis Muscles, 
Tr. Am. Proc. Soc., 1936. (b) Thiele, G. H.: 
Coccygodynia and Pain in the Superior Gluteal 
Region and Down the Back of the Thigh, J.A.M.A. 
109:1271-1274, 1937. (c) Thiele.) 


| 
4 
ae 
649 


Section on 


Ophthalmology and Otorhinolaryngology 


PAUL C. CRAIG, M.D., F.A.C.S., F.1.C.S. 


Surgical Treatment of Perilenticular 


Membranes in Children 


OTIS R. WOLFE, M.D., F.I.C.S. 
MARSHALLTOWN, IOWA 


developmental or exudative tissue, 
either in front of the lens or behind 
it, is the subject of this paper. The children 
whose cases are reported fall into three 
main groups: those with anterior pupillary 
membranes, those with posterior mem- 
branes, and those with retinopathies. 
Small threadlike pupillary membranes 
are encountered rather frequently. An- 
terior pupillary membranes sufficient to 
obstruct vision are infrequent. In pupillary 
membranes the strands are always at- 
tached to the inner circle of the iris. I 
have discussed the subject with a number 
of experienced surgeons, and few had en- 
countered membranes as heavy as those in 
Cases 1, 2 or 3. Posterior membranes 
dense enough to obstruct vision are en- 
countered more frequently. They have been 
described by various authors as tunica 
vasculosa, hyaloid artery remnants, opaque 
hyaloid sheaths, cyclitic or exudative mem- 
branes, etc. There are also descriptions of 
vitreous tumors, malignant and nonmalig- 
nant, cysts, filaments with or without 
cholesterin crystals (synchisis scintillans) , 
etc. They will not be discussed in detail 


in children resulting from 
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here, however, as this paper is a presen- 
tation of clinical surgical experiences. 

One common observation was conspicu- 
ous in the children who had posterior mem- 
branes; the lenses were smaller and defi- 
nitely thinner than the average. This does 
not apply to the conditions diagnosed as 
secondary, exudative or cyclitic. This has 
been particularly true in the cases diag- 
nosed as having hyaloid membranes. (This 
fact definitely suggests a retarded develop- 
mental process.) A well-dilated pupil with 
a good central opening through the visual 
obstruction, be it capsule or membrane, 
is the acme of surgical achievement. A 
concentric residual ring of membrane 
gives strength and support to the vitreous. 
If the pupillary aperture is large enough 
to permit slit lamp examination, one can 
make a fairly accurate differential diag- 
nosis. I always attempt to analyze the lens 
with the slit lamp before I suck it out, but 
I cannot always do so with young babies 
and children. A small hand slit lamp is 
especially helpful with babies. 

Before the surgeon terminates his op- 
eration for any structural obstruction, 
cataract or membrane, he should try to 
be certain that the rear drainage angle 
is free. When the pupil is large, the sur- 
geon can be fairly certain that it is free. 
When the pupil is small, the surgeon is 
much less certain that the filtration angle 
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is free than if he does an iridectomy. There 
is no greater safety measure than a good 
iridectomy, and it can be the greatest 
single factor in preventing secondary glau- 
coma. This is true especially in the cases 
of young children, who have a tendency 
to excessive formation of cyclitic exudate 
and scar tissue. 

Some surgeons do simple needlings even 
when the pupils are small and “get by” 
with sufficient absorption to prevent block- 
ing of the drainage angle. They do not like 
to risk marring the iris margins, thereby 
obtaining a poor cosmetic effect. The cos- 
metic result is important, but not of the 
first importance. Elimination of a soft 
lens is greatly facilitated by sucking out 
the lens débris rather than allowing it to 
absorb after a needling. Nature gives 
good absorption after needling in about 
half the cases but does it imperfectly in 
the other half. The surgeon does not know 
in advance in which case good absorption 
will occur with a needling alone. Why 
leave it to chance? It is an incomplete 
operation. 

Good dilatation, or an enlarged pupil, 
is the keynote in surgical conduct of ju- 
venile cataract. A simple needling alone 
should never be performed in a small 
pupil or in the presence of synechiae or 
microphthalmus. A 7 to 9 mm. pupil is 
highly desirable. If the pupil cannot be 
dilated to more than 5 mm., I definitely 
advise against performing a needling alone. 

Free normal lens substance is always ab- 
sorbable to a degree. The normal lens cap- 
sule is difficult to absorb and should be 
eliminated surgically, especially the zon- 
ular type. I favor opening the anterior 
capsule first with a cystotome, followed by 
a tooth forceps. Retained capsule often 
embraces and surrounds some of the lens 
adjacent to the edges of the iris. A small 
remnant of capsule may fold over in front 
of the iris or behind it. A capsular tag is 
not infrequently pushed into the corneal 
wound, The ensuing swelling of the lens 
substance may allow a capsular tag to come 
into close apposition with the edges of the 
iris and adhere to it, presenting a cystic 
appearance. These factors are true espec- 
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ially where there is considerable inflamma- 
tory reaction. The center of the pupil 
may even be free or open, permitting fair- 
ly good vision, and still unabsorbed cap- 
sule and lens behind the iris may block 
drainage from the posterior to the anterior 
chamber, or the filtration angle. These fac- 
tors account for the not infrequent occur- 
rence of secondary glaucoma after need- 
lings. 

An entirely different mechanical situa- 
tion presents itself when a needling is per- 
formed with a widely dilated pupil or a 
good iridectomy. The iris is drawn away 
from the convex curve of the lens, and 
wider discission of the capsule can be per- 
formed. The lens, as it softens, is then 
free to push out into the anterior chamber. 
Fragments of the anterior capsule do not 
often fold over the edges of the iris. If 
they do, they less frequently contain lens 
substance and exudate, and scar tissue does 
not form readily. The filtration angle of 
the iris is not nearly so apt to be blocked, 
and secondary glaucoma is obviated. Pa- 
tients with large pupillary apertures are 
much easier to deal with surgically, and 
here, suction removal of the lens gives the 
nearest to the ideal result. The zonular 
type (inherited) usually dilates well. 


These arguments obtain particularly 
with the zonular type, for which I favor a 
two-step technic. In zonular or lamellar 
types, the involvement or obstructing tis- 
sue is in the lens proper. The capsule is 
normal and is not usually involved. Being 
normal, it does not absorb so readily. In 
either anterior or posterior capsular cata- 
racts this may or may not be true, The 
capsule may, however, become very firm 
when it takes on exudate from trauma 
(surgical or accidental) or from any in- 
flammatory process. 

A clear posterior capsule at the time of 
operation for zonular cataract sooner or 
later becomes a heavy, opaque exudative 
membrane and is no longer merely cap- 
sular, The younger the patient, the more 
likely is the exudative process to occur. 

It is entirely consistent to reason that 
this exudative process may progress, be 
hidden behind the iris and be overlooked 
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Fig. 1—A, schematic drawing of an anterior pupillary membrane. Usually the membranes are only 
strands and do not obstruct vision sufficiently to require surgical intervention, which is advisable only 
when the membranes do cause partial obstruction of vision. The strands and the membrane shown 
in Plate 1 (opposite p. 654) begin at the inner circle of the iris. B, schematic conception of a posterior 
polar cataract and hyaloid artery. Usually the artery remnant is small and thin like a floating 
thread. Unless there is a cyclitic membrane or an opacity of the hyaloid sheath accompanying it, 
with vision markedly reduced, surgical intervention is not advisable. C, schematic conception of pos- 
terior membranes, tunica vasculosa or hyaloid sheaths; or cyclitic membranes. The illustration repre- 
sents individual or combined opacities and obstruction to vision encountered in the author’s practice. 
D, posterior ‘hyaloid artery and occluding membrane accompanying partial cataract (postoperative 
schematic conception). This type of patient is usually blind in one eye and may be blind in both. 
The first step is quick removal of the lens by suction (the lenses are usually thin). After the opera- 
tive hyperemia has cleared, the posterior opacity is revealed and the second step, by the curved 
knife and hook, is performed (see technic, Fig. 3). Such lenses are usually thin, and sometimes 
the posterior opacity can been seen on the — hyo the ophthalmoscope after the lens has been 

sucked out. 


while it is blocking the filtration angle. 

It is far better, and on the side of con- 
servation of vision, to perform an iridec- 
tomy, with a disfigured pupil and a free 
drainage angle, than to run the chance of 
glaucoma by trying to avoid iridectomy. 
It is frequently a difficult question for the 
surgeon to decide, because cosmetic results 
are very important; but continued visual 
function is more important and must be 
given first consideration. 

A family history of cataract or some 
other disease of the eyes was present in 
more than half of the cases here presented. 
Pregnancy may have been short or full 
term. A cataract at a more or less ad- 
vanced stage was usually present. The 


lenses average much thinner than normal. 
The posterior membranous opacity is 
usually not seen until the lens has been 
removed, so that a diagnosis is infrequently 
made in advance of the first operation. If 
the baby is totally blind, it is advisable to 
operate at an age as early as 6 months. 
Differential diagnosis of the type of pos- 
terior membrane is difficult and often im- 
possible. There may be a thickened plastic 
posterior capsule, an exudative cyclitic 
membrane or a hyaloid opacity present to 
obstruct vision. After the operative hy- 
peremia has subsided, greyish white fila- 
ments or spangles are frequently seen in 
the vitreous by slit lamp examination. The 
color distinguishes these from ordinary 
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blood vitreous floaters. They are not 
threadlike and are not free in the vitreous 
but are attached, with one end floating 
free, I removed some heavy ones from an 
adult by the hook technic after cataract 
extraction several years ago. One eye 
softened and degenerated afterward, but 
the other still has fairly good vision. 

Cases 4 to 17 inclusive, with their illus- 
trations, indicate my experience with pos- 
terior membranes. The operations were 
largely of the nature of salvage, as there 
were many complications to be met. My 
line of reasoning is that if there is tissue 
obstructing vision it is incumbent upon 
me to try to clear the media, regardless of 
my inability to identify the membranous 
tissue beforehand. Performing iridec- 
tomies, opening membranes and removing 
sear tissue do not always result in a good- 
appearing eye. An iridectomy is, however, 
a great safety procedure when any kind of 
lens débris, tissue or exudate is present. 
If these exist and the surgeon works 
through a small pupil, he is never certain 
that drainage from the posterior to the 
anterior chamber is obtained, or that the 
filtration angle is free. If it is not free, 
hypertension may result, causing a slow, 
insidious noninflammatory glaucoma. 

If there is a chance to clear the media 
and obtain useful vision by opening or 
removing any kind of obstructing mem- 
brane, I fee] justified in operating on the 
basis of salvage. I do, however, have a 
clear understanding with the parents that 
I can promise nothing; such cases must 
be viewed from the standpoint that the 
child has everything to gain and nothing 
to lose. My results in these complicated 
cases are in the 50 per cent bracket. 

Treatment of Retinopathies—The me- 
chanical removal of a cataract or the 
opening of an occluding membrane does 
not terminate the responsibility of the 
ophthalmologist. Except for the con- 
genital zonular type, cataract is only one 
manifestation of a sick eye. In children 
especially, since nature has not completed 
the developmental process, there is fre- 
quently much that can be done to improve 
vision. One can often prevent or control 
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inflammations and degenerative processes 
that would cause damage to the retina or 
the uveal tract. The ophthalmologist, the 
pediatrician, and the endocrinologist can 


Fig, 2.—A, author’s double cannula suction and 
lavage instrument. Briefly, it effects quick elimi- 
nation of any soft cataractous lenses (either 
wholly or partly opaque) by oral suction.* This 
quick elimination of the cataract has greatly fa- 
cilitated my early analysis of opacities of the 
posterior quadrant and of the vitreous. In cases 
of total soft cataract, suction is performed in one 
step after a capsulotomy with a Schweiger type 
forceps. In cases of zonular uncomplicated cata- 
ract, suction extraction is performed a few days 
after a classic needling. For an uncomplicated 
soft cataract with a well-dilated pupil, the results 
are well up in the 90 per cent bracket. In com- 
plicated cases, with small or poorly dilated pupils, 
synechiae, microphthalmus, etc., an iridectomy 
should be performed and, of course, the results 
have not been quite as good. B, double-barrel 
cannula inserted into the anterior chamber 
through a small corneal incision. The soft lens 
is aspirated through the large tube by oral suc- 
tion. The anterior chamber is kept full of fluid 
injected through the small part of the cannula 
from the rubber bulb. The presence of the fluid 
in the anterior — greatly expedites the 
suction. 
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Fig. 1.—A, schematic drawing of an anterior pupillary membrane. Usually the membranes are only 
strands and do not obstruct vision sufficiently to require surgical intervention, which is advisable only 
when the membranes do cause partial obstruction of vision. The strands and the membrane shown 
in Plate 1 (opposite p. 654) begin at the inner circle of the iris. B, schematic conception of a posterior 
polar cataract and hyaloid artery. Usually the artery remnant is small and thin like a floating 
thread. Unless there is a cyclitic membrane or an opacity of the hyaloid sheath accompanying it, 
with vision markedly reduced, surgical intervention is not advisable. C, schematic conception of pos- 
terior membranes, tunica vasculosa or hyaloid sheaths; or cyclitic membranes. The illustration repre- 
sents individual or combined opacities and obstruction to vision encountered in the author’s practice. 
D, posterior hyaloid artery and occluding membrane accompanying partial cataract (postoperative 
schematic conception). This type of patient is usually blind in one eye and may be blind in both. 
The first step is quick removal of the lens by suction (the lenses are usually thin). After the opera- 
tive hyperemia has cleared, the posterior opacity is revealed and the second step, by the curved 
knife and hook, is performed (see technic, Fig. 3). Such lenses are usually thin, and sometimes 
the posterior opacity can been seen on the pce bp the ophthalmoscope after the lens has been 
suc out. 


while it is blocking the filtration angle. lenses average much thinner than normal. 

It is far better, and on the side of con- The posterior membranous opacity is 
servation of vision, to perform an iridec- usually not seen until the lens has been 
tomy, with a disfigured pupil and a free removed, so that a diagnosis is infrequently 
drainage angle, than to run the chance of '| made in advance of the first operation. If 
glaucoma by trying to avoid iridectomy. _ the baby is totally blind, it is advisable to 
It is frequently a difficult question for the operate at an age as early as 6 months. 


surgeon to decide, because cosmetic results 
are very important; but continued visual 
function is more important and must be 
given first consideration. 

A family history of cataract or some 
other disease of the eyes was present in 
more than half of the cases here presented. 
Pregnancy may have been short or full 
term. A cataract at a more or less ad- 
vanced stage was usually present. The 


Differential diagnosis of the type of pos- 
terior membrane is difficult and often im- 
possible. There may be a thickened plastic 
posterior capsule, an exudative cyclitic 
membrane or a hyaloid opacity present to 
obstruct vision. After the operative hy- 
peremia has subsided, greyish white fila- 
ments or spangles are frequently seen in 
the vitreous by slit lamp examination. The 
color distinguishes these from ordinary 
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blood vitreous floaters. They are not 
threadlike and are not free in the vitreous 
but are attached, with one end floating 
free, I removed some heavy ones from an 
adult by the hook technic after cataract 
extraction several years ago. One eye 
softened and degenerated afterward, but 
the other still has fairly good vision. 

Cases 4 to 17 inclusive, with their illus- 
trations, indicate my experience with pos- 
terior membranes. The operations were 
largely of the nature of salvage, as there 
were many complications to be met. My 
line of reasoning is that if there is tissue 
obstructing vision it is incumbent upon 
me to try to clear the media, regardless of 
my inability to identify the membranous 
tissue beforehand. Performing iridec- 
tomies, opening membranes and removing 
scar tissue do not always result in a good- 
appearing eye. An iridectomy is, however, 
a great safety procedure when any kind of 
lens débris, tissue or exudate is present. 
If these exist and the surgeon works 
through a small pupil, he is never certain 
that drainage from the posterior to the 
anterior chamber is obtained, or that the 
filtration angle is free. If it is not free, 
hypertension may result, causing a slow, 
insidious noninflammatory glaucoma. 

If there is a chance to clear the media 
and obtain useful vision by opening or 
removing any kind of obstructing mem- 
brane, I fee] justified in operating on the 
basis of salvage. I do, however, have a 
clear understanding with the parents that 
I can promise nothing; such cases must 
be viewed from the standpoint that the 
child has everything to gain and nothing 
to lose. My results in these complicated 
cases are in the 50 per cent bracket. 

Treatment of Retinopathies.—The me- 
chanical removal of a cataract or the 
opening of an occluding membrane does 
not terminate the responsibility of the 
ophthalmologist. Except for the con- 
genital zonular type, cataract is only one 
manifestation of a sick eye. In children 
especially, since nature has not completed 
the developmental process, there is fre- 
quently much that can be done to improve 
vision. One can often prevent or control 
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inflammations and degenerative processes 
that would cause damage to the retina or 
the uveal tract. The ophthalmologist, the 
pediatrician, and the endocrinologist can 


Fig, 2.—A, author’s double cannula suction and 
lavage instrument. Briefly, it effects quick elimi- 
nation of any soft cataractous lenses (either 
wholly or partly opaque) by oral suction.* This 
quick elimination of the cataract has greatly fa- 
cilitated my early analysis of opacities of the 
posterior quadrant and of the vitreous. In cases 
of total soft cataract, suction is performed in one 
step after a capsulotomy with a Schweiger type 
forceps. In cases of zonular uncomplicated cata- 
ract, suction extraction is performed a few days 
after a classic needling. For an uncomplicated 
soft cataract with a well-dilated pupil, the results 
are well up in the 90 per cent bracket. In com- 
plicated cases, with small or poorly dilated pupils, 
synechiae, microphthalmus, etc., an iridectomy 
should be performed and, of course, the results 
have not been quite as good. B, double-barrel 
cannula inserted into the anterior chamber 
through a small corneal incision. The soft lens 
is aspirated through the large tube by oral suc- 
tion. The anterior chamber is kept full of fluid 
injected through the small part of the cannula 
from the rubber bulb. The presence of the fluid 
in the anterior chamber greatly expedites the 
suction. 
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well cooperate in treating retinopathies in 
infants. In the average case, however, the 
treatment must be supervised by the oph- 
thalmologist. The parents usually consider 
it an “eye case” and expect the “eye man” 
to deliver the treatment. The ophthalmolo- 
gist must, therefore, be the key man in 
supervising and directing treatment 
through proper channels. There are many 
factors, both inflammatory and noninflam- 
matory, to consider, but there are few 
tests that give definite indications for 
treatment. Hereditary conditions must 
also be studied. 

The average baby ordinarily receives 
little attention for treatment of a retino- 
pathy until much damage has been done. 
Unless a total cataract exists, demon- 
strated by a white pupil, the eyes, es- 
pecially the fundus, are seldom seem 
early in life, as anesthesia is usually re- 
quired for a good examination. The baby 
is usually about 6 months old before the 
parents note that there is defective vision. 
Crossed eyes may be noticed, but partial 
blindness may go without attention for a 
long time. Except in cases of congenital 
zonular cataract, retinopathies often ac- 
company children’s cataract. I therefore 
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advocate early surgical removal (6 
months) of total cataract, both to pre- 
vent amblyopia and to enable a retino- 
pathy to be diagnosed and treated. Time 
is very important in the management of 
these developmental conditions. Much dam- 
age can occur that can never be undone by 
deferring treatment or surgical interven- 
tion beyond the early months of develop- 
ment. 

Strabismus and nystagmus usually do 
not begin to appear for six months. The 
desirability of their prevention is another 
potent argument in favor of early opera- 
tion for cataract. Exposure to sunlight is 
not harmful; there seems to be a basis, 
however, for the opinion of some ophthal- 
mologists that exposure to fluorescent 
lighting may be harmful. 

Much treatment of retinopathies has 
necessarily been empiric. Tests have been 
available for allergies, syphillis, tubercu- 
losis, etc., but until recently there has not 
been much information on the baby’s 
metabolic or endocrine processes. A tre- 
mendous amount of progress is being made 
by both pediatricians and endocrinologists. 

It is becoming well established that hu- 
man milk has never been excelled as baby 


Fig. 3.—A, schematic illustration of the curved knife technic. The curved knife is employed after 
the lenses have been removed by suction and after the operative hyperemia has subsided. The knife 
penetrates the cornea and the posterior membrane and then makes a long clean sweep. If a good 
opening is obtained, the operation is terminated. If not, the author proceeds with the second step, i.e., 
the hook is used as in B and C, B, schematic illustration of the movement of the sickle-shaped hook 
knife through the posterior membrane. The cut shown follows an incision line from 6 to 12 o’clock but 
can be made in other directions. Frequently, the pupil is not as large as this, and not infrequently 
it is necessary to work through a ragged iridectomy following a keratome incision. C, optional step. 
If the sickle knife (A) does not effect a good opening, the blunt hook is introduced through the 
same small corneal knife opening. If necessary to permit insertion of the hook, the author enlarges 
the corneal opening slightly as he withdraws the curved knife. By so doing he keeps the corneal 
opening so small that vitreous seldom presents or escapes. The hook catches and tears an opening 
in the membrane, or removes a portion of it. 
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Plate 1—B. N. of Kansas, a girl aged 6, 
blind before operation. Note heavy pupil- 
lary membrane. Vision in either eye, un- 
dilated, was 20/200. Dilation with atro- 
pine gave slightly improved eccentric vision. 


Plate 3.—Right eye of B. N. six months 


after the operation. Remnants of mem- 

brane still visible at pupillary margin, but 

center of pupil is clear and patient has 
normal 20/20 vision. 


Plate 5.—V. A. (Case 5), a boy born to- 
tally blind (see text). Curved knife and 
hook technic carried out ten days after ex- 
traction of cataract by suction (right eye). 
Cataract in left eye treated by suction at 
age of 1 year; also posterior membrane. 
Media cleared. Photograph taken at 13 
months. With aphakic lens in helmet frame, 
child has normal (20/20) vision. 


Plate 2.—Right eye of B. N. five days afte1 

the operation. Curved knife entered an- 

terior chamber at limbus, followed by hook, 

at 12 o’clock. Pupillary strand first severed 

by alternate cutting and stretching, at 
6 o'clock. 


Plate 4.—Left eye six months after iden- 
tical operation. Sclerotic remnant of mem- 
brane extends from nasal side toward pupil, 
but this does not interfere with normal 
(20/20) vision; unless it interferes later, 
further operation is not indicated. 


Plate 6.—C. W., aged 14, a pupil of the 

Colorado School for the Blind. Both eyes 
needled at age of 7. Right eye counted fin- 
gers at 15 inches; left eye totally blind 
(phthisis). In right eye, two layers of 
membranes, capsular exudating iris syn- 
echiae, posterior hyaloid. Two procedures 
with curved knife opened both membranes. 
Resulting -vision, right eye, 20/30. Patient 

goes to regular school. 
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food. The pediatrician, endocrinologist 
and ophthalmologist encounter far fewer 
problems in treating the babies of nursing 
mothers. Even in the study of the retino- 
pathies of prematurity, it has been noted 
that the well-nourished milk-fed baby fed 
on human milk often escapes the dreaded 
retrolental fibroplasia. Of course, retro- 
lental fibroplasia does not develop in all 
artifically fed premature babies. I am 
convinced, nevertheless, that human milk 
feeding lessens the child’s danger of ret- 
inopathies as well as many other develop- 
mental deficiencies. 

Briefly, as regards treatment, I study 
the nutritional status and empirically give 
the same type of treatment to babies with 
retinopathies as I have observed to be 
beneficial to adults. Foreign protein thera- 
py seems to have definite value. The endo- 
crine glands are studied. The total blood 
protein or protein-bound iodine (P.B.I.) 
test gives valuable information on thyroid 
function. Thyroid and parathyroid are 
used as indicated and are of definite value. 
Iodides and minerals are also proving val- 
uable. The endocrine tests are opening up 
great new frontiers in the treatment of 
retarded children. The role of the thyroid 
in structural development of the eyes and 
body is well known, and the results of the 
treatment are sometimes pronounced. Cre- 
tins, mongolian idiots, etc., heretofore 
considered hopeless, are reported as show- 
ing astounding improvement. Perhaps in 
the near future the endocrinologist may 
be able to test and treat both mother and 
child to prevent these retinopathies and 
general deficiencies. A tremendous field of 
study is presented for the physician with 
imagination and vision. 

Preliminary care and treatment before 
operation are also very important. The co- 
agulation test for persistent bleeding is 
especially to be considered, particularly 
if there are iris adhesions. Autohemo- 
therapy has proved to be of distinct value 
for these bleeders. Early operation on both 
eyes to restore visual function is justified, 
to prevent strabismus and, especially, nys- 
tagmus. Visual training exercises may 


prevent further loss of vision and often 
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produce improved retinal function. Train- 
ing should be started as soon as the child 
is old enough to cooperate. Light exercises 
can be used with blind babies even a few 
weeks old, and are desirable before opera- 
tion. 

Retinopathies of Prematurity (RL. F.) 
and Abnormalities of the Vitreous: A 
differential diagnosis between fibroplasia 
(five stages) and hyperplasia and the 
other vitreous opacities (cysts, tumors) 


Fig. 4.—A, instrument maker’s pictures of an ex- 
perimental hook punch of the author’s design. It 
has two opposite sharp prongs, so that once en- 
gaged in tissue it cannot be released. The author 
reports it with considerable reluctance and advises 
its use only when there are free filaments and 
fragments. B, experimental screw punch as the 
author used it. He passed it through a small 
keratome incision in the cornea. The sliding 
scabbard protects the iris from the points where 
it passes through the cornea. It was rotated to 
engage the tissue and punched out a hole in the 
membrane. It may also tear the membrane loose. 
It is a vicious instrument; it has been utilized 
in only 5 cases, and it is not yet recommended. 
The author has used it only in last resort salvage 
operations. He prefers making a cut through 
the membrane with a straight Wheeler knife as 
Reese does, or with his own curved knife. 
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is not easy, particularly in young infants 
with small pupils. The differential di- 
agnosis is highly important, since the 
fibroplasia is not operable, while the hyper- 
plasia may be. Neither fibroplasia nor 
hyperplasia should be confused with pos- 
terior types of cataract, but they frequent- 
ly are. Little is definitely known as to the 
cause of the great increase in the num- 
ber of retinopathies (RL.F.) among pre- 
maturely born babies. The evidence in- 
dicates, however, that oxygen, used and 
withdrawn rapidly, and nutritional defi- 
ciency are definite factors. A third phase, 
however, impresses me—that is, endocrine 


Fig. 5.—A, brothers R. O. and B. O. (Cases 2 

and 3), totally blind before operation (see text). 

B, artist’s composite picture of anterior pupillary 
and plastic membranes of all four eyes. 
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The Wolfe Cataract Foundation is now 
engaged in making the study of these 
retinopathies a research project, particu- 
larly from the endocrine standpoint. We 
have interested some other investigators, 
hoping that some information of value 
may be uncovered with regard to the nu- 
tritional and endocrine aspects of these 
retinopathies in both babies and mothers. 
We are experimenting with treatment, as 
part of the research project, in some of the 
early RL. F. cases (Stages 1, 2 and 8). 
As yet, however, there is no known treat- 
ment for this condition. 

It is increasingly apparent that thyroid 
dysfunction, particularly hypothyroidism, 
exists with certain retinopathies. The role 
of the thyroid gland in retarded develop- 
ment and structural defects is well known, 
and it is proving to be just as important 
in eye conditions. With the tremendous 
increase of retrolental fibroplasia, it is 
time to begin a more thorough analysis of 
blood chemistry and thyroid function in 
pregnancy. Mothers who have had pre- 
mature births or who are threatened with 
abortion should be studied. If a premature 
birth occurs, a study of blood chemistry 
and metabolism should be made on both 
mother and child. If the protein-bound 
iodine (P.B.L.) test for thyroid function 
reveals hypothyroidism, then early treat- 
ment should be considered in an effort to 
prevent or limit the retinopathies. Thy- 
roxin fraction (Squibbs), iodides, fever 
and foreign protein therapy, minerals, 
vitamins, etc., in my experience have 
proved valuable. The role of malnutrition 
and oxygen seems proved, but nonetheless 
the glandular phase (particularly the thy- 
roid), and the causes of uveitis should be 
considered early. If RL.F. is to be effec- 
tively treated, the earlier one starts the 
better the chances are of limiting its 
ravages. When the fourth or fifth stage is 
reached, treatment seems to be futile. 
Study of the blood chemistry at birth and 
consideration of preventive treatment offer 
the best chance. Both obstetrician and 
pediatrician should give patients with 
uveitis early consideration from the stand- 
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Fig. 6.—A, D. F., boy aged 7 months, totally blind (Case 4). B, same child one year after operation 
by author’s curved knife technic. 


point of prevention. The PBI test supplies 
a reliable index to the glandular treatment. 
Prevention of eye defects by early study 
and treatment by the obstetrician and 
pediatrician may be the keynote of one 
phase of the RL.F. problem. 


REPORT OF CASES 


CASE 1. (Plate 1).—B. A. N., an attractive 6- 
year-old Kansas girl, had a heavy pupillary 
membrane almost completely obstructing the 
center of the pupil. Plate 1 (opposite Page 654) 
shows the right pupil dilated. The left eye was 
the same. With the pupils undilated the child’s 
vision was 20/200 in each eye; this was slight- 
ly improved after dilation, but the vision was 
eccentric. A small keratome incision was made 
in the cornea at the limbus at 12 o’clock. The 
hook knife was inserted and passed through 
the anterior chamber in front of the mem- 
brane. The point of the curved knife severed 
the central strand at 6 o’clock. The blunt hook 
was then inserted and, by stretching and pull- 
ing the membrane, the other strands were 
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broken. 

Plate 2 shows the right eye five days after 
operation by the sickle knife hook technic. 
There was very little operative hyperemia, 
and the vision was immediately restored to 
20/30. The right eye after six months (Plate 
3) shows only remnants of the membrane at 
the pupillary margin, and the patient has 
normal 20/20 vision. The left eye after six 
months (Plate 4) shows a sclerotic remnant 
extending in from the nasal side toward the 
center of the pupil. It is not sufficient to 
interfere with the 20/20 vision, and reopera- 
tion will not be performed unless it does. The 
patient has single binocular vision of 20/20. 

CASES 2 and 3.—R. O. and B. O., brothers, 
were totally blind before operation (Fig. 5A). 
The anterior chambers were almost absent in 
all four eyes. There were very heavy white 
sclerotic membranes completely obscuring the 
pupils, extending beyond the inner circle of the 
iris into the angle in all four eyes. They were 
diagnosed as pupillary membranes with pre- 
natal plastic exudate. The membrane was so 
heavy in one boy’s eyes that the iris could 
not be seen until after the first operation. 
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A composite picture (Fig. 5B) shows the 
artist’s conception of the anterior pupillary 
and the plastic membranes of all four eyes 
before the operation. The membranes were 
opened with the hook knife technic and an 
iridectomy. Then a capsulotomy was performed 
with a Schweiger forceps, the synechiae being 
broken up and as much of the membrane and 
capsule removed as was possible. Thin, cata- 
ractous lenses were sucked out, after which 
posterior membranes of varying amounts were 
revealed in all four eyes. Fair openings were 
obtained with the hook knife technic. Both 
boys have useful vision, one boy in one eye 
only. One eye has since been reoperated on 
for the posterior membrane, and a good open- 
ing was obtained. Both boys are mentally 
below par. The younger has shown much im- 
provement physically under treatment and 
demonstrates good vision with his cataract 
lenses. 

CASE 4.—D. F., a healthy South Dakota boy 
aged 7 months (Fig. 6A) had been discovered 
to be totally blind at the age of 4 months. 
There was no family history of ocular disease. 
I performed a suction operation for removal 
of a soft cataract when the child was 7 months 


Fig. 7.—M. S. of Illinois (Case 6). This boy had 
a normal right eye, but the left eye had been 
blind since birth. 
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Fig. 8.—A, B. W. of Nebraska (Case 7), in 
whom posterior membranes were observed im- 
mediately after suction operation for cataract. 
B, H. M. Jr. of Tennessee (Case 8), who had a 
family history of ocular disease (see text). 


old. Two weeks after thin lenses were re- 
moved by suction, posterior membranes were 
observed in both eyes. 

Figure 6B shows the same child one year 
after the curved knife technic was used to 
open the undiagnosed posterior membrane. A 
good opening was obtained in the left eye 
and a fair opening in the right. Vision can- 
not yet be measured but is thought to be 
very good. The child wears his aphakic cor- 
rection and reaches for small objects. Nine 
months later the parents reported his vision 
much improved. 

CASE 5. (Plate 5).—V. A., of Kansas, born 
totally blind, was brought to me at the age 
of 10 months. A posterior opacity was dis- 
covered a few days after a total cataract had 
been sucked out. I removed the posterior 
membrane by the knife and hook technic. The 
referring eye specialist reports good vision 
with a plus 11.00 in a helmet (frame) .* 

CASE 6.—M. S. of Illinois, a boy 8 years 
old had a normal right eye and a left eye 
blind since birth. A posterior retrolental 
opacity was plainly seen at the first exami- 
nation. The primary diagnosis was vitreous 
hyperplasia. A thin clear lens was first sucked 
out in the one-step procedure; then the sickle 
knife was used to cut a good opening through 
the posterior vitreous tissue. It has remained 


*Since this paper was presented at New York, the left 
cataract was also operated on by the suction technic. A 
thin posterior membrane similar to that in the first eye 
(probably hyaloid) was encountered. It was also operate 
on by the curved knife hook technic. The media wa: 
entirely cleared. The boy now has estimated normal vision 
with his aphakic correction. Nine months later, he is 
still gaining in retinal function. 
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Fig. 9.—M. M. of Illinois (Case 9), born totally 
blind. 

open and the patient has obtained a good 

visual result (Fig. 7A). 
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CASE 7.—-The patient in this case was B. W. 
of Nebraska (Fig. 84), whose father had 
complicated annular cataract. Posterior mem- 
branes were observed in both of the child’s 
eyes immediately after cataracts were sucked 
out. He was very cooperative, and I was able 
to examine him well by the slit lamp. I di- 
agnosed the opacities as opaque hyaloid 
sheaths. The sickle knife hook technic gave a 
good opening in these hyaloid membranes, and 
the child obtained 20/20 vision. 


CASE 8.—The patient in this case was H. M. 
Jr. of Tennessee, a boy aged 7 (Fig. 8B). 
I have operated on his mother for complicated 
cataract and am treating her for a retino- 
pathic condition. Both of the boy’s eyes were 
operated on at the age of 7. Thin soft cata- 
racts were sucked out. Posterior membranes 
were diagnosed soon afterward. I used the 
knife hook discission technic three times be- 
fore a good central opening was obtained. The 
membranes were diagnosed as probably hya- 
loid or cyclitic by slit lamp examination. A 
positive differential diagnosis was difficult be- 
cause of rapid horizontal nystagmus. The boy 
has a good central opening in the posterior 
membrane. He has obtained fairly good visual 
function in spite of considerable retinopathy. 


Fig. 10.—A, N. D. of Illinois, born blind, B, photograph of N. D. taken two years after the operation. 
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He attends a military school and maintains 
good grades. The rapid horizontal nystagmus 
has been reduced approximately 50 per cent. 

CASE 9.—M. M., of Illinois, was born totally 
blind. The first eye was operated on when 
she was 15 months old, and the second eye 
four months afterward. Thin, partly opaque 
lenses were sucked out. They were not suffi- 
ciently opaque to account for the total blind- 
ness. Unidentified posterior membranes were 
discovered two weeks after the lenses were 
eliminated. The knife hook technic was em- 
ployed and a good central opening obtained. 
Although this child is mentally retarded, she 
has good useful vision, picks up small objects 
and wears a +11.00 lens for each eye in a 
helmet-type frame without objection. 

CASE 10.—N. D., of Illinois, a girl aged 
18 months (Fig. 10A), was born blind. The 
left eye had light perception only and was 
chronically inflamed. Another surgeon had 
needled the left eye when the child was 9 
months old. I found the right lens two-thirds 
opaque, and a posterior membrane was seen 
after the lens had been sucked out in the 


Fig. 11.—A, L. R. of Iowa (Case 11), born blind. This girl was a pupil at the state school for the 
blind. B, C. W. of Colorado (Case 12), photographed before operation. (See Plate 6, opposite p. 654). 


one-step procedure. The left eye was later re- 
operated on for a posterior capsule and mem- 
brane, probably cyclitic, and fair vision re- 


sulted. The sickle knife and hook technic was 


used on the right eye, with a good visual re- 
sult. Another photograph (Fig. 10B) was 
taken two years after the operation. In the 
right eye the child’s vision is estimated as 
normal (but unmeasurable). However, she 
identified small objects. The salvage operation 
(Fig. 3) was performed on the left eye. She 
obtained fair vision and a quiet eye. Nine 
months later the parents reported her vision 
as much improved. 


CASE 11.—L. R. of Iowa (Fig. 11A), aged 7, 
was born blind. She came to me from the state 
school for the blind. The mother had had mea- 
sles during pregnancy. Another surgeon hac 
needled both eyes when she was 9 and 1: 
months old. She had partial seclusion of the 
pupils and neither had better than 10/400 
vision. She had a rapid horizontal nystagmus 
Both eyes had partly absorbed lenses; pos 
terior, opaque (hyaloid or cyclitic) membrane: 
were diagnosed on first examination. The one 
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step operation was sufficient for both eyes. 
I used the knife and hook to cut the posterior 
membrane. The membranes opened well on 
the first operative step and she obtained good 
visual function in spite of a definite retinopa- 
thy. The marked nystagmus is much improved. 


CASE 12.—C. W., a Colorado girl aged 14, 
was photographed prior to operation (Fig. 
11B). She attended the Colorado School for 
the Blind. Both eyes were needled when she 
was 7 years old by another surgeon. There 
was profound formation of scar tissue in each 
eye. The right eye had finger vision at 15 
inches before the operation. The left eye was 
phthisic. 

The slit lamp demonstrated that there were 
three distinct layers of membranes. The first, 
anterior, was probably thickened, macerated 
anterior capsule and iris. There was much exu- 
date and scar tissue, with heavy iris synechiae, 
but still an adequate opening. The second 
membrane was probably posterior capsule. The 
third posterior membrane could have been 
either cyclitic or hyaloid, or both. The sche- 
matic drawing (Fig. 12B) is an attempt to il- 
lustrate the situation of the three membranes. 
(The unusual clinical observation was verified 
by Dr. F. L. Wahrer). The sickle knife tech- 
nic was used to open both occluding mem- 
branes in two procedures at one sitting, i. e., 
the knife was passed through the pupil open- 
ing of the anterior iris membrane, and the 
second, or the anterior, of the two occluding 
membranes was first opened. Then, without 
removal of the sickle knife, the second occlud- 
ing membrane, or the posterior one, was opened 
and a central portion broken with the blunt 
hook. The girl obtained 20/40 vision, attends 
regular school and is fully rehabilitated. 


A 


Fig, 12.—A, drawing of a 5 mm. sclerotic disc 
which was punched out and floated into the an- 
terior chamber but has since been nearly absorbed. 
B, schematic drawing to show the situation of the 
three membranes in the case of C. W. (Case 12). 
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Fig. 13.—D. F. of Texas (Case 13). Total blind- 
ness was discovered — this boy was 8 months 
old. 


Plate 6 shows the eye after surgical treat- 
ment. A later report says she has obtained 
20/30 vision. She has been referred to a local 
oculist for refraction. Her mother says that 
she is a “new girl.” I shall fit a contact lens 
soon. 


CASE 13.—D. F. (Fig.13), a 3-year-old 
Texas boy, was found to be totally blind when 
8 months old. I performed the suction tech- 
nic and cleared the anterior media of a partly 
opaque lens. The lens opacities were not heavy 
enough to account for the total blindness. Two 
subsequent sickle knife and hook technic oper- 
ations failed to open posterior membranes in 
either eye. The third operative procedure was 
with the screw punch and a fair opening was 
obtained in the membranes. In the right eye, 
a sclerotic 5 mm. dise (Fig. 124A) was punched 
out and floated into the anterior chamber but 
now is almost all absorbed. A lesser, but fair 
opening was obtained in the left eye. D. F, 
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has obtained good useful vision in both eyes. 
He is able to pick up small objects, rides a 
tricycle and indulges in most normal activities 
for a boy his age. 

CASE 14.—K. McC. (Fig. 144A), a Missouri 
boy born totally blind and deaf, was 8 years 
old when brought to me. A double needling 
and a linear extraction had been performed 
by a competent ophthalmologist when the boy 
was 4. My examination revealed perception 
of hand movement at 2 feet. There was pro- 
nounced rapid nystagmus. The boy could be 
fully examined only under anesthesia. An ex- 
tremely heavy membrane (2 layers) was diag- 
nosed as cyclitic, hyaloid or both. I opened 
the membranes and cleared the media with the 
sickle knife and hook. In spite of an irregular 
pupil, the boy has clear media and good visual 
function. The photograph was taken one year 
after the operation. With greatly improved 
hearing (electric aid) and the good visual re- 
sult, he has been completely rehabilitated. He 
goes to a special school, indulges in all activi- 
ties and can read fair-sized print. He has a 
retinopathy, but this is improving under 
treatment, and he has useful vision—20/20 in 
the right eye and 20/70 in the left. The 
nystagmus has been reduced about 75 per 
cent (estimated). He rides a bicycle, plays 
the accordion and gets good grades in school. 

CASE 15.—N. L., 8 years old (Fig. 14B), 
was a pupil at the South Carolina School for 


A. 


Fig. 14.—A, K. McC. of Missouri (Case 14), born totally blind and deaf. Photograph taken one 
year after operative treatment. B, 
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the Blind. There was micro-ophthalmus with 
total cataract. She had had two previous 
needlings in each eye, the first at the age of 
1 year. In the right eye I first used the sickle- 
shaped knife to open the anterior membrane 
through a large iridectomy. I then sucked out 
some of the soft encapsulated lens. A posterior 
membrane was observed (in both eyes), which 
I opened with the knife. Solid sclerotic frag- 
ments were removed by forceps. In spite of 
a retinopathic condition (improving under 
treatment), the right eye has good visual 
function. The left eye was treated by a three- 
step procedure, the last for the posterior mem- 
brane before the media was cleared. Exudate 
tends to fill in again and may require further 
operation. The right eye has very useful vi- 
sion and the left eye fair vision, but the two 
do not coordinate. 

CASE 16.—R. McK., a three-year-old Michi- 
gan boy, had what looked like a typical hyper- 
plasia as described by Reese. I opened it and 
removed a portion. The Army laboratory re- 
port stated that it probably was lens tissue. 
Clinically, I could see no resemblance to lens 
tissue. 

CASE 17.—W. H., a 7-year-old South Dakota 
boy, was totally blind in the left eye, with a 
retrolental membrane diagnosed as vitreous 
hyperplasia. The right eye was not involved. 
Figure 15A shows the posterior hyperplasia 
before the operation. Figure 15B shows the 


N. L. of South Carolina (Case 15) who had microphthalmos 
with total cataract. 
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Fig. 15.—Drawings in case of W. H. (Case 17). 

A, posterior hyperplasia prior to operation; B, 

hyperplasia after ~~ removal of thin, clear 
ens. 


hyperplasia after the thin clear lens had been 
sucked out. First, the lens was eliminated by 
being sucked out by my double cannula tech- 
nic; then two attempts were made to open 
the membrane with the sickle knife and hook, 
but failed. The third time, the screw punch 
was used and the tissue all removed. The eye 
looked very promising for three days, after 
which a profuse intra-ocular hemorrhage oc- 
curred, was very slow in absorbing and re- 
sulted in vision of hand movement only. The 
eye was cleared, but the cornea is blood-stained 
and the case is considered a failure. 

Comment.—I am strongly convinced 
that simple needling for juvenile cataract 
is an incomplete operation. If the eye is 
small or the pupil cannot be dilated, as 
in about half the cases, a needling alone 
is definitely contraindicated. If adhesions 
of the anterior capsule and iris are pres- 
ent, this is a major complication and calls 
for an iridectomy. The younger the child, 
the more frequently exudative scar tissue 
develops after needling, and subsequent 
poor results are obtained. This accounts 
for the fact that many surgeons have re- 
frained from operating on babies. This 
objection, however, can be mostly obviated 
if the lens is expressed (by linear extrac- 
tion) or sucked out, preferably the latter. 

There are many arguments for suction 
removal of the lens. Space does not permit 
me to go into detail, but I consider a 
needling alone for juvenile cataract an 
obsolete procedure. 

Opening occluding membranes to clear 
the visual media is “salvage surgery,” but 
improved vision is obtained in 50 per cent 
of the children. These procedures are 
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justified, provided the surgeon and the 
parents have a clear understanding before- 
hand. 


SUMMARY 


Blindness in children resulting from de- 
velopmental or exudative tissue in front 
of the lens or behind it (perilenticular) is 
discussed from the surgical viewpoint. 
Seventeen cases are illustrated both before 
and after surgical treatment. Color pho- 
tographs are shown of one unusually heavy 
anterior pupillary membrane prior to and 
after operation. The cases of children with 
membranes or tissue, posterior to the lens, 
both anterior to the vitreous and within 
it are illustrated from the surgical point 
of view. 

Differential diagnoses are not always 
made prior to surgical intervention, par- 
ticularly if the lens is partly cataractous. 
In the developmental type of membrane in 
the cases here reported there was a com- 
mon denominator; i. e., the lenses were 
smaller than the average. 

Lens removal by the author’s lavage 
suction instrument was performed prior to 


Fig. 16.—Schematic illustration of a typical hy- 
perplasia of the primary vitreous (Reese) and also 
as the author conceived it from his surgical ex- 
perience. Vitreous hyperplasia ordinarily involves 
only one eye, but it man involve both. The lenses 
are usually thin and partly —— but may be 
entirely clear. The vitreous hyperplastic mem- 
branes have distinct margins. There is usually a 
nest of blood vessels. If there is a history of 
short-term pregnancy, it is difficult to differenti- 
ate from fibroplasias, especially if both eyes are 
involved and the lenses are not clear. Unless the 
differential diagnosis from retrolental fibroplasia 
could be made, the author has not resorted to 
surgical intervention. 
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any operation on the posterior lenticular 
tissue, affording quick elimination of the 
cataractous lens (part or whole). As com- 
pared to the slow elimination of the lenses 
from needling alone, suction removal 
quickly affords a clearing of the media in 
front of the tissue and facilitates a quicker 
differential diagnosis. 

Posterior capsular membranes in apha- 
kia were usually not as great a problem 
unless tension was encountered. Hyaloid 
or vitreous tissue, however, was encoun- 
tered in several cases. The differential 
diagnosis of capsular from cyclitic or exu- 
dative or hyaloid membrane was not al- 
ways possible. An effort was made, never- 
theless, to clear the media surgically, and 
improved vision was obtained in approxi- 
mately half of the cases. Several unsus- 
pected posterior membranes were dis- 
covered after removal of cataractous 
lenses. 

In cases of the true zonular type of cata- 
ract no posterior lenticular membranes 
have been encountered. In cases of zonu- 
lar and other types of uncomplicated ju- 
venile cataract, the results with the 
author’s suction technic are in the 90 per 
cent bracket. 

Hyperplasia of the vitreous is not in- 
frequent, and it is rather easily confused 
with fibroplasia. It should not be confused 
with cataract, but this has occurred. Dif- 
ferential diagnosis is more difficult in the 
early stages if the pupils are small. Diag- 
nosis is very important, as there is no 
known surgical treatment for the fibro- 
plasia. 


RESUME 


L’auteur continue dans cet article une 
série d’études sur la chirurgie des mem- 
branes périlenticulaires chez l’enfant. Plu- 
sieurs cas a l’appui. L’auteur décrit son 
procédé chirurgical du traitement de la 
cataracte de |’enfant et insiste sur l’impor- 
tance de la vision maintenue. On doit né- 
cessairement viser a un résultat cosméti- 
que, sans toutefois sacrifier la fonction 
visuelle. 


L’auteur discute aussi de certaines 
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pathologies de la rétine et d’anomalies du 
corps vitré. II] insiste sur le diagnostic et 
le traitement précoces de ces affections. 


ZUSAM MENFASSUNG 


Die vorliegende Arbeit iiber die chirur- 
gische Behandlung von perilentikularen 
Membranen bie Kindern ist ein Stiick aus 
einer Reihe von Artikeln des Verfassers 
iiber die ophthalmologische Behandlung 
kleiner Kinder. Es wird iiber zahlreiche 
Falle mit erliuternden Einzelheiten be- 
richtet. Der Verfasser beschreibt seine 
Technik der Operation des jugendlichen 
Stares und betont die iiberragende Wich- 
tigkeit der Erhaltung der Sehkraft; wenn 
auch gute kosmetische Resultate héchst 
wiinschenswert sind, so miissen doch die 
funktionellen Ergebnisse, wenn beides 
nicht erzielt werden kann, den Vorrang 
einnehmen. Der Verfasser halt die ein- 
fache Nadelung fiir eine unzulangliche 
Operation zur Behandlung des jugendli- 
chen Stares. 

Die Behandlung von Netzhauterkran- 
kungen und von Anomalien des Glaskér- 
pers wird ebenfalls erértert; dabei wird 
die Bedeutung einer friihzeitigen Erken- 
nung dieser Erkrankungen hervorgehoben 
und die Wichtigkeit der Vorbehandlung 
von Kindern, die zur Operation bestimmt 
sind, betont. 


RESUMEN 


Se presenta la terapetitica quirurgica 
de las membranas perilenticulares en el 
nifo, continuacién de una de la series de 
articulos del autor sobre el tratamiento 
oftalmolégico en la infancia. Se comuni- 
can é ilustran en detalle numerosos casos. 
Se describe la técnica quirtrgica del autor 
para la catarata juvenil, haciéndose notar 
la marcada importancia de la preserva- 
cién de la funcién visual; aun cuando es 
muy deseable un buen resultado cosmético, 
debe de darse preferencia al resultado 
funcional si no pueden ser obtenidos am- 
bos resultados. El autor considera al 
“agujamiento simple” como una opera- 
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cién inadecuada para la catarata juvenil. 

Se discute también el tratamiento de los 
padecimientos de la retina y las anormali- 
dades dei cuerpo vitreo, con énfasis sobre 
la importancia del reconocimiento tempra- 
no de estos padecimientos y sobre el tra- 
tamiento de nifnos en los que ha de reali- 
zarse la operacion. 


RIASSUNTO 


Gli Autori presentano, in continuazione 
alla loro serie di articoli sul trattamento 
oftalmogico nei giovanissimi, la terapia 
chirurgica delle membrane perilenticolari 
nei bambini. Vengono riportati e detta- 
gliatamente illustrati numerosi casi. E’ 


Perfect bravery and thorough cowardice are two extremes which are 
seldom reached. The space between the two is great, and comprehends all 
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descritta la tecnica operatoria usata dagli 
Autori per la cataratta giovanile e sot- 
tolineata l’importanza della continuazione 
della funzione visiva; benché il risultato 
estetico sia molto importante, purtuttavia 
qualora non possano ottenersi entrambi, 
viene data la preferenza al risultato funzio- 
nale. Gli Autori considerano che nella 
cataratta giovanile la semplice perforazi- 
one sia un trattamento inadeguato. 

Vengono anche discusse le anormalita 
del cristallino e il trattamento delle condi- 
zioni retinopatiche; sottolineata inoltre 
l’importanza di una diagnosi precoce e le 
cure preliminari nei bambini che dovranno 
poi essere sottoposti ad intervento. 


other kinds of courage, between which there is as much difference as between 
countenances and dispositions. There are some men who expose themselves 
readily at the commencement of an action, and are disheartened and dis- 
couraged by its duration; some are content as soon as they have satisfied 
their reputation with the world, and do very little beyond this. We see some 
who are not at all times equally masters of their fears; others suffer them- 
selves to be carried away by general panics; others go to the charge because 
they dare not remain in their posts. We find some in whom an acquaintance 
with petty dangers strengthens their courage, and prepares them to expose 
themselves to greater ones. Some are brave when sword in hand, and yet 
dread the fire of musketry; others are steady under fire, and fear the sword. 
All these different species of courage concur in this, that night, by augment- 
ing fear and concealing good or bad actions, gives the privilege of being dis- 
creet. There is another species of discretion which is more general, for we 
never see a man perform as much in an encounter as he might do if he were 
sure of coming off safe; so that it is evident the fear of death subtracts 


something from courage. 


—La Rochefoucauld 
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Editorial 


Custis Lee Hall Memorial Lecture, 1953 


Surgical Complications of Diverticulosis 


CHARLES S. WHITE, M.D., F.A.C.S., F.1.C.S. 
_ WASHINGTON, D. C. 


8 per cent of persons over 50 years 

of age have diverticulosis of the 
large intestine, that 12 per cent of those 
with diverticulosis will have an attack of 
diverticulitis, and that 1 in 5 of those 
with diverticulitis will require surgical in- 
tervention, it must be conceded that diver- 
ticulosis has surgical implications. “Since 
1900 the population of the United States 
has doubled, but the number of per- 
sons forty-five to sixty-four years has 
tripled, while the number sixty-five years 
and older has quadrupled. There are now 
(early 1952) thirteen million men and 
women sixty-five years and older. This 
number is increasing currently at the rate 
of 400,000 a year.”! With such a prospec- 
tus, colon surgery shows no signs of di- 
minishing. 

Diverticulosis is a pathologic lesion but 
not necessarily associated with clinical 
manifestations. Several interesting obser- 
vations and theories have been advanced 
in respect to the etiologic aspect of diver- 
ticulosis, but, since they remain in the 
realm of speculation, discussion will be 
omitted. It is a relatively common condi- 
tion, frequently without local or constitu- 
tional symptoms, but subject to a variety 
of complications. 


W tive reliable statistics record that 
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The types of acute diverticulitis do not 
follow a formal pattern and may terminate 
in one of several ways; namely, by resolu- 
tion, localized abscess, perforation into a 
contiguous organ, perforation and diffuse 
peritonitis, or obstruction of the colon. 
All of these complications are surgical 
either potentially or actually. Complica- 
tions may be expected in 10 to 20 per cent 
of cases of acute diverticulitis. 

The milder types of diverticulitis are 
prone to terminate in resolution, are usu- 
ally treated by the internist or the gastro- 
enterologist and respond well to rest, re- 
stricted diet and sedation. 

In the presence of obstruction secondary 
to diverticulitis, the cause is not always 
evident unless the patient has been under 
observation for a fairly long period and 
has had roentgen examinations of the 
colon. Differentiation between carcinoma 
and diverticulitis can be difficult and even 
impossible, but some general dissimilari- 
ties are recognized. Although the two 
conditions occur in the same age group, 
diverticular obstruction is rarely attended 
with bleeding; the constitutional effects, 
such as loss of weight, anemia, and weak- 
ness, are less evident, and the roentgen- 
ologist will point out marked differences 
on the film. Then, by the double contrast 
enema, there seems to be a distinct pattern 
for each—with carcinoma the overhang- 
ing edge is sharply defined, while in the 
presence of diverticulitis the edges about 
the diverticulum are rounded or rolled 
over. 
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It is very doubtful whether there is a 
causal relation between diverticulosis and 
carcinoma, but the presence of both in the 
same area is not rare, and it should not 
be forgotten that they may coexist in 
separate areas in the colon. 

Even at operation the similarity be- 
tween carcinoma and obstructing diver- 
ticulitis is striking, and on occasions only 
microscopic examination furnishes the an- 
swer. In those indeterminate cases, the 
radical operation for cancer is the logical 
treatment. The surgical treatment of 
diverticular obstruction depends on its 
extent or acuteness, and in the presence 
of total obstruction the obvious procedure 
is decompression of the bowel, preferably 
in the transverse segment. The use of the 
Miller-Abbott tube is a waste of valuable 
time as a substitute for operation. The 
acute obstruction is often the sequel of a 
chronic lignous inflammation of the bowel, 
and although relief may be afforded by 
aspiration decompression, it is strictly 
transitory. A colostomy reduces the ten- 
sion in the bowel at once and permits the 
use of irrigation and antibiotics in the 
affected area. After a comparatively brief 
period the patient can be prepared for a 
radical operation: this should consist in 
removing the involved segment and per- 
forming an end-to-end anastomosis. 

In the presence of incomplete obstruc- 
tion, when it is possible to empty the 
bowel by laxatives and enemas, an elec- 
tive operation is possible and should be 
undertaken after the patient is amply pre- 
pared by liberal fluid intake, perhaps 
transfusions and selective antibiotics. The 
Miculitz operation is obsolete, being an 
appeasement procedure. A proximal colos- 
tomy is unnecessary. There is no greater 
risk in resection for chronic obstructing 
diverticulitis than for carcinoma of the 
sigmoid, and the recommendation of pre- 
liminary colostomies seems to be harking 
back to the pre-Lister days. 

Perforation of a diverticulum is not al- 
ways catastrophic, and it may follow any 
one of three courses: In the mildest or 
most attenuated type the diverticulum has 
probably existed for a long period, and 
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about its pericolonic area there has been 
sufficient inflammatory reaction to provide 
a firm wall of adhesions. When a perfora- 
tion occurs, the contents of the divertic- 
ulum are held within bounds by the lami- 
nated inflammatory wall which has pre- 
ceded the rupture. The symptoms are 
mostly local, consisting of pain in the left 
flank, tenderness and the suggestion of a 
mass. The systemic reaction is mild, con- 
sisting of slight fever and malaise, with 
pain referred to the sigmoid region. Un- 
der rest, restriction of food, and treat- 
ments with antibiotics, such as pencillin, 
streptomycin, or terramycin, the symp- 
toms usually subside. Recurrences are not 
uncommon. 

A more serious sequela of perforation or 
rupture is an abscess, usually attended by 
graver symptoms which are likened to 
those of acute appendicitis and often 
termed left-sided appendicitis. In these 
cases the onset is more acute, there has 
been little opportunity for local reaction, 
and the contents of the diverticulum are 
expelled into the adjacent area. Fortu- 
nately, in the majority of cases, there is 
sufficient protective reaction to limit con- 
tamination and reduce it to an abscess. 
The signs and symptoms of an abscess in 
this area need no elaboration, as it is al- 
most self-evident, but without a history 
or knowledge of pre-existing diverticulitis 
the diagnosis of ulcerating carcinoma must 
be considered a possibility. Irrespective 
of the cause, the treatment is surgical. 

Drainage of the abscess is imperative, 
and if it can be accomplished by an extra- 
peritoneal approach so much the better, 
but this is the exception rather than the 
rule. Only when the mass lies lateral to 
the colon is it possible to evacuate it 
without invading the peritoneal cavity. It 
is usually necessary to open the abscess 
by the most direct route, which requires 
invasion of the peritoneum. If the abscess 
is encompassed by a firm inflammatory 
wall, ample drainage will insure recovery 
—with the possibility of a fistula. Any at- 
tempt to close the communication with 
the bowel is usually doomed to failure, 
although a patch of omentum or epiploiea 
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may be utilized for the purpose. Recourse 
to a transverse colostomy is rarely nec- 
essary to divert the contents of the colon 
from the sigmoid area unless an obstruc- 
tion is also present. It is difficult to vis- 
ualize any condition in the presence of an 
abscess that would warrant resection of 
the diverticulum-bearing area of the colon. 
This should be postponed. 


Perhaps the most infrequent, but at the 
same time most critical complication, is 
that in which no extracolonic adhesions 
have been established; with the rupture 
of the diverticulum, the contents of the 
bowel pour unobstructed through the rent 
and spread over the organs of the peri- 
toneal cavity. The onset gives little or no 
warning; it is preceded, perhaps, by vague 
and minor symptoms, but is marked by a 
suddenness and intensity that can be com- 
pared only with that of acute pancreatitis 
or perforation of a peptic ulcer, which it 
simulates in some respects. In the course 
of a few hours all the evidence of dif- 
fuse peritonitis appears, with few or no 
clues as to its origin, except on the basis 
of a reliable previous history. The precip- 
itous onset, shock, distention, rigidity, 
pain and vomiting do not permit or re- 
quire a time-consuming study. A flat 
roentgen film of the abdomen often serves 
to clarify an otherwise obscure diagnosis. 

The treatment is strictly surgical, and 
no time should be lost in opening the ab- 
domen, as the mortality rate advances at 
an estimated 4 per cent per hour, Localiza- 
tion of the perforation is not difficult, but 
satisfactory closure is often quite impos- 
sible. A tube may be sutured into the 
perforation and the colon drained directly, 
and in addition a transverse colostomy 
performed to divert the fecal contents. 
Thorough aspiration of the abdomen 
should be done rapidly, and a tube or two 
should be inserted and connected with a 
sump pump. A Levine tube and Wangen- 
stein gastric drainage are imperative. In- 
travenous fluids, 3000 to 4000 cc., are 
needed daily. These should be reinforced 
by adequate antibiotics, to which may be 
added vitamins. Transfusions of blood or 
Dextran or both have an important place 
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in the postoperative treatment. The final 
treatment, after the acute phase has passed 
and a fistula is present, may be postponed 
a month or two, depending on several 
factors not necessary to enumerate. Let 
it be said again that, in the presence of 
perforation and diffuse peritonitis, tem- 
porizing is hazardous and only immediate 
operation should be considered. Regard- 
less of the treatment, the mortality rate 
is formidable. The possibility of the per- 
foration of an ulcerating carcinoma must 
always intrude itself and cannot be 
ignored. 


It is fortunate that all perforations are 
not acute, as extracolonic reaction pre- 
pares the area for the event; consequently 
a contiguous segment of a bowel or the 
bladder becomes adherent to the colon in 
the immediate vicinity of the inflammed 
diverticulum, and by perforation a com- 
munication is established between the sig- 
moid and the bladder or a loop of bowel. 
The bladder is often the innocent by- 
stander, more frequently in the male, as 
the uterus proves to be a valiant defender 
in the case of the female. The early stage 
of this perforation is announced in the 
usual manner; pain, fever, local tender- 
ness and leukocytosis. In a day or two 
dysuria develops, which is highly sugges- 
tive of involvement of the bladder, and 
the suspicion becomes a reality when the 
patient voids with the hissing sound of 
air and the urine is foul and contaminated 
with the particles food. A barium enema 
will disclose the approximate location of 
the perforation of the sigmoid without in- 
dicating the actual tract of the fistula. 
The barium will not follow the course of 
the artificial canal, as it is usually narrow, 
irregular and short. A cystogram will 
show the deformity of the bladder and 
the site of the fistula, but again the opaque 
fluid will rarely pass into the bowel. A 
cystoscopic examination will not leave the 
diagnosis in doubt. The fistulas do not 
heal spontaneously, and only surgical 
measures offer permanent relief. It seems 
to be the general practice to divide the 
operation into two or three stages requir- 
ing many months to complete, but this 
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treatment has been outmoded by preopera- 
tive preparation, more skillful surgical 
technic and better anesthesia. 

With four or five days of preparation, 
low residue and liquid diets, laxatives and 
enemas, sulfathaladine or a similar-act- 
ing sulfon, virtual sterilization of the 
contents of the bowel is possible, permit- 
ting a one-stage operation. The involved 
portion of the sigmoid is liberated by care- 
ful dissection and resected, and an end-to- 
end anastomosis is completed. A colon 
tube should be passed from the rectum 
through the anastomosis and maintained 
by suturing the tube at the anal margin. 
The opening in the bladder is closed and 
an indwelling catheter left in place five 
days. Such an operation carries no more 
risk and is no more difficult than is re- 
section of the sigmoid for carcinoma. 
Just why a preliminary cystostomy or 
colostomy or both should be done, with 
a waiting period of several months, is 
inexplicable; it does not seem consistent 
with the present-day conception of colon 
surgery. 

Fistulas between the sigmoid and other 
segments of the intestinal tract can be 
treated in the same manner. Some of the 
fistulas have unpredictable and unknown 
courses, and their ablation may require 
meticulous surgical attention. 

A rare complication of diverticulosis is 
hemorrhage. It is believed that bleeding 
is an uncommon symptom of this disease, 
being rather associated with carcinoma; 
in fact, it is pointed out as a differential 
sign or symptom. A few cases of severe 
hemorrhage occurring as the result of 
diverticulitis have been reported, and 
when it is not arrested by the usual medi- 
cal means a major operation may be re- 
quired. 

Quinn and Ochsner? report that 76 pa- 
tients with diverticulitis were admitted to 
the Charity Hospital, New Orleans, in the 
past ten years for complications of diver- 
ticulosis or diverticulitis of the colon; of 
these 37, or 48.7 per cent were admitted 
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primarily for hemorrhage. At the Doctors 
Hospital, Washington, D. C., from 1940 to 
1952 inclusive, 104 patients with diver- 
ticulitis were admitted, and of these only 
14 had hemorrhage as a major symptom. 

In the course of all major operations 
some unpredictable events transpire. In 
connection with diverticulosis there is one 
accident which may be a matter of grave 
concern—perforation of the diverticulum 
by the barium enema. This may consist 
of a mere trickle through the rupture or 
a large quantity may escape. It is sur- 
prising how little reaction follows con- 
tamination by barium, and it has been my 
plan to hospitalize the patient at once, give 
penicillin and streptomycin, clear liquids 
and absolute bed rest. The two patients 
I have had occasion to observe have not 
required operation, but this is no precedent 
in favor of nonoperative treatment; it 
is mentioned merely to express the opinion 
that conservative treatment may have its 
reward. 

Lewis and Hurwitz’, referring to diver- 
ticulitis, observe that a surgical laissez- 
faire attitude has permeated medical 
teaching. According to them, “very little 
impetus has been given to surgical exci- 
sion of the diseased segment of the bowel, 
despite a high morbidity and a high re- 
currence rate associated with measures 
other than surgical.” They condemn the 
attitude of “Let’s wait and see’, and urge 
earlier surgical intervention, with wide 
resection of the diseased segment and the 
redundant sigmoid as the ultimate goal. 

Ransom‘, in discussing the surgical 
treatment of diverticulitis, made this com- 
ment: “A considerable number of the 
patients for whom resection was per- 
formed had had chronic perforation with 
cutaneous bladder, internal fistulae, or 
small parasigmoidal abscess. In many of 
these a three-stage operation procedure, 
consisting of (1) transverse colostomy, 
(2) resection with anastamosis, and (3) 
closure of the colostomy was performed. 


J. D., and Hurwitz, A.: Surgical Treatment of 
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There were no operative deaths in this 
group. However, when one considers the 
long hospital sojourn and the weeks or 
months of colostomy life, it is evident some 
simpler form of management is desirable. 
Since perforation represents the origin of 
the aforementioned complications, it is 
suggested that segmental bowel resection 
in certain cases of chronic relapsing diver- 
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ticulitis of the sigmoid or descending colon 
is not only a justifiable but actually a con- 
servative precedure. The low mortality 
rate now reported for resection of the colon 
for carinoma affords convincing proof that 
such a procedure can be carried out and 
the risk of which is almost negligible.” 
I am in complete accord with this state- 
ment. 


rical clinic, the old medical school was in its heyday. The stethoscope and 
the microscope had come into their own, and in medical circles it was the 
diagnosis that counted and not the treatment. Physicians in their enthusiasm 
for these new instruments of diagnosis forgot that they should sometimes 
cure patients. “What medicine shall I take?” the patient often asked the 
doctor. The Viennese physician, a little startled at the question, shrugged 
his shoulders and replied: “Oh, that’s immaterial.” One of their most 
noted professors said publicly: “The physician should be judged by the 
extent of his knowledge and not by the number of his cures.” 

The Viennese school of that period has often been called the school of 
“therapeutic nihilists,” a rather formidable-sounding epithet. Translated 
into simple English, it means that they did not believe in treating their 
patients. Time, however, has mellowed somewhat the resentment once felt 

- against them, and the more charitable verdict would be that, while they 
went to extremes in their views, their whole attitude was a natural and per- 
haps wholesome reaction against the widespread and indiscriminate over- 


drugging of the sick. 


—Ralph H. Major 
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New Books 


Current Therapy, 1953. Edited by Howard 
F. Conn. 

As in the previous volumes of this series, 
an attempt is here made to make available 
to the physician the literature on new drugs 
and methods of treatment. Each of the 
authors, 209 of whom are new contributors, 
is considered an authority in his field. Al- 
though this edition stresses new therapy, it 
gives the present-day standard procedures, 
whether new or of long standing. 

The book is a well organized, comprehen- 
sive compilation of pertinent information. Of 
special interest are the chapters that discuss 
parenteral fluid therapy and diabetes melli- 
tus. 

Section 4, dealing with diseases of the 
blood and spleen, is particularly well done. 
It might have been well in this section to 
include secondary hypersplenism. 

This book can be recommended as a digest 
form of current therapy. 

PHILIP THOREK, M.D. 


Epilepsy and the Functional Anatomy of 
the Human Brain. By Penfield and Jasper. 

Drs. Penfield and Jasper have condensed 
into 896 pages the most complete summary 
of functional anatomy of the human brain, 
as approached both from the laboratory point 
of view and from clinical studies of the epi- 
leptic patient, yet compiled between the 
covers of one book. They state that their 
aims were twofold, the primary one being 
clinical and the secondary one scientific. 
They have successfully accomplished their 
objective. Dr. Penfield’s several decades of 
meticulous studies on epilepsy are known 
throughout the world. Of no less importance 
are Dr. Jasper’s contributions to electro- 
encephalography and neurophysiology since 
he joined the Montreal Neurological Insti- 
tute in 1938. 

The nineteen chapters, each separately 
written by one or the other of the authors, 
cover the entire subject in detail, both from 
the clinical and the scientific aspect. <A 
wealth of material has been amassed in these 
chapters and is readily available with the 
aid of a fairly adequate index. The illustra- 
tions are refreshingly new, clear and satis- 
factory. There are eight Kodachrome repro- 


ductions in full color. The book is well 
printed, in type easily read, and is surpris- 
ingly free of typographic errors. 

Of interest to many will be Chapter 8, 
“Results of Excision,” in which the authors 
have given details that many have waited 
long to see and for which they have been so 
critical of the Montreal group. 

A review of the tabular figures in Chapter 
18 concerning the end results of excisions 
and of meningocerebral cicatrix, areas of 
simple cortical atrophy and temporal lobec- 
tomies, is most encouraging. About 50 per 
cent of patients may be considered “cured” 
and over 20 per cent improved. This is a 
much better record than has previously been 
recorded. It is to be emphasized that these 
figures refer to patients operated upon for 
proved lesions and do not refer to the vast 
group of epileptic patients whose lesions (?) 
are diffuse or not demonstrable and hence 
not amenable to surgical treatment. 

This masterpiece will find its way, through 
its own excellence, to the library shelf of 
every serious student of neurology, neuro- 
surgery, neurophysiology and _ kindred 
sciences. 

KENNETH H. M.D. 


Copying and Duplicating Medical Subjects 
and Radiographs. By K. Lou Gibson. Ro- 
chester, N.Y.: Eastman Kodak Company, 
1954. Pp. 80, with 37 illustrations. 

In this monograph are described the de- 
tails of copying roentgenograms, slides, neg- 
atives, transparencies and colored drawings. 
After outlining the preliminary technics, the 
author discusses the copying of black and 
white originals, describing the equipment 
(camera, supports, retention devices, lights, 
etc.), films and exposure, together with proc- 
essing and criteria for judging quality. Cor- 
rective measures are also detailed, and the 
formula for their use is in the appendix. 

Contact and reflex copying are also out- 
lined. Filters are described, and special 
methods noted for copying the color trans- 
parency for motion pictures in black and 
white. This is an excellent handbook for 
any doctor interested in any phase of photo- 
graphic, roentgenographic or cinematogra- 
phic reproductions. 
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The author is a technical editor associated 
with the Eastman Kodak Company, and the 
work is based on experience. One needs very 
little technical knowledge to make a better 
reproduction with the aid of these instruc- 


tions. 
JEROME J. MOSES, M.D. 


The Psychiatrist: His Training and De- 
velopment. Report of the 1952 Conference 
on Psychiatric Education at Cornell Univer- 
sity. Edited by John C. Whitehorn and John 
McK. Mitchell. Washington, D. C.: Ameri- 
can Psychiatric Association, 1953. Pp. 214. 

The editors have done an admirable job of 
rendering a forthright, clear and easily read- 
able survey of this unique conference. For 
the first time a serious attempt was made to 
delineate some areas of agreement between 
the different psychiatric doctrines and feud- 
ing psychotherapeutic sects, without, how- 
ever, denying the still existing diversity of 
opinions in many essential aspects. It is now 
universally agreed that the development of 
a competent psychiatrist requires an under- 
standing of the personality in terms of dy- 
namic concepts. By psychodynamics is meant 
the systematized knowledge and theory of 
human behavior and its motivations. A fun- 
damental postulate of psychodynamics is 
that most of the significant activities of 
human beings are motivated and goal-direct- 
ed, and, while a person may be explicitly 
aware of some of his motivations, a great 
deal remains implicit or perhaps quite un- 
conscious. Rational psychotherapy is based 
on the assumption that the motivation of 
behavior can be discerned and understood by 
specific psychologic methods and procedures, 
and are accessible to interpretation. Such in- 
terpretation requires experience, training, 
imaginative talent and critical judgment. 
Freund, Adler and Jung differ in the im- 
portance they attribute to sex, hunger and 
power motives, and the individual psychia- 
trist’s philosophy and personal bias determine 
his frame of references. In spite of full recog- 
nition of Freud’s important contribution which 
Freud has made to psychotherapy, the monopo- 
ly that the psychoanalytic groups tried to es- 
tablish in the training of psychiatrists has 
been broken by the following remarkable 
statements. 

With full recognition of the importance of 
Freud’s contribution to psychiatry, the 
monopoly that psychoanalytical groups have 
tried to establish in the training of psychia- 
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trists has been broken by the following re- 
markable statements at this conference: 

“1. It is not necessary to be psychoana- 
lyzed in order to develop competence as a 
psychiatrist, including competence in psy- 
chotherapy and psychodynamics. 

“2. It is highly desirable that some per- 
sons should receive a personal psychoanaly- 
sis and psychoanalytic training ... For those 
who are to practice the specialty of psycho- 
analysis, such psychoanalytic training is a 
necessity.” 

ERNST HAASE, M.D. 


Regional Block: a Handbook for Use in 
the Clinical Practice of Medicine and Sur- 
gery. By D. G. Moore. Springfield, II]: 
Charles C Thomas, Publisher, 1953. Pp. 392, 
with 262 illustrations. 

This book is an outline of the most com- 
mon procedures for regional block. The pur- 
pose of the author is to give a description 
of one technic for each block, in order to 
avoid the switch from one approach to the 
other after the first unsuccessful attempt. 

The book should be of interest to the be- 
ginner and serves a useful purpose in em- 
phasizing the need for special skill in one 
technic rather than less exact knowledge of 
many different approaches. For the experi- 
enced anesthesiologist who has already made 
his own choice, this book will be helpful only 
when the technic described in the text is his 
favorite one. 

The type is clear; the paper is of excellent 
quality; the illustrations are in black and 
white, and most of them give an accurate 
picture of the regional anatomic relations. 
This book should not be considered a substi- 
tute for a more complete textbook, but it is 
recommended as a useful guide for the be- 
ginning anesthesiologist as well as for the 
general practitioner. 

Oscar A. RIVERA, M.D. 


Diagnosis of Acute Abdominal Pain. FP 
William Requarth. Chicago: The Year Boo: 
Publishers, Inc. Pp. 248, with 79 illustra 
tions. 

This well-written book is an admirab!. 
presentation of a topic that is difficult t 
discuss. Although the subject of differentia 
diagnosis of acute abdominal disease is ol¢ 
it continues to offer an annoying challeng: 
to anyone interested in diagnosis. A fres 
and unconventional presentation is a we! 
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come addition to the library of any physi- 
cian. 

The author correctly emphasizes erroneous 
interpretation of indications for surgical in- 
tervention. He avoids classifying diseases 
according to diagnosis based on probability 
or purely on the pathologic picture; instead, 
he prefers to classify the conditions as to the 
exigency of treatment. 

The first part of the book deals with intes- 
tinal obstruction; numerous and pithy exam- 
ples of the various diagnostic patterns are 
included. The second section expounds those 
acute diseases of the abdomen which are 
classified as to urgency of therapy. The 
chapters dealing with acute abdominal pain 
following trauma, abdominal pain in infancy, 
and gastro-esophageal hemorrhage are espe- 
cially well written; indications for operative 
intervention are included. Chapter 6 dis- 
cusses those diseases for which operation is 
contraindicated or harmful and is particu- 
larly well documented. 

This succinct work can be recommended 
unreservedly for anyone concerned with the 
diagnosis of acute abdominal pain. 


PHILIP THOREK, M.D. 


La Apendicitis en la Infancia (Appendicitis 
in Childhood). By L. Gulbern Salisachs. Pub- 
licaciones Medicas, José Ganés, Editor. 1951. 

A highly practical and accessible book, 
dealing with the seriousness of appendicitis 
in childhood, with special reference to the 
various and sometimes complex problems of 
differential diagnosis. Attention is given to 
the appendiceal physiopathologic back- 
ground. Several observations, valuable for a 
perfect clinical and surgical knowledge of 
appendicitis in childhood, are presented. This 
is indeed a most valuable compendium for 
those who are concerned with the important 
problem of this disease. 


VIRGILIO A. DE CARVALHO PINTO, M.D. 


Contributions from the Pathologic and 
Surgical Institute of the University of Padua. 
Edited by V. Pettinari. Padua: Pathological 
and Surgical Institute, University of Padua, 
1951. 

To call this merely a book would be mis- 


leading. In reality, it is a compilation of 
manuscripts and articles abstracted from 
Italian medical journals and published in the 
form of a book edited by Professor Pettinari, 
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who is the director of surgery at Padua Uni- 
versity. All of the articles are well written 
and appropriately illustrated by charts, ro- 
entgenograms, drawings and pertinent photo- 
micrographs. The articles number 42 and 
have been written by approximately 13 auth- 
ors. The publications constitute a wealth of 
experimental and research contributions 
emanating chiefly from the pen of Professor 
Pettinari and his extraordinary assistants 
and associates in Padua University in 1951 
to 1953 inclusive. 

No one should judge this book by its cover, 
as the binding is not too attractive. This 
reviewer is convinced, however, that its con- 
tents are monumental pieces of original re- 
search in such subjects as: Dysplasia of the 
ampulla of Vater, idiopathic mega-esophagus, 
pneumomediastinal studies of blood vessel 
pattern, an experimental and clinical review 
of esophageal dynamics, and the protean 
manifestations of duodenal elastic tissue 
throughout the life of man, to mention only 
a few. 

One of the most comprehensive articles is 
that in which Prof. Pettinari describes his ob- 
servations of the liver and pancreas in the 
presence of hepatobiliary surgical diseases. 
Hepatomegaly with fibrodenia, hepatitis, 
generalized liver enlargement with hyper- 
trophy of the Kuppfer cells was observed in 
50 per cent of cases with calculous and non- 
calculous cholecystitis and choledocholithi- 
asis concomitant disease of the liver and 
spleen, in which he observed pancreatitis and 
peripancreatic lymphadenitis. 

Gastrointestinal surgeons will find it ex- 
tremely interesting to read Battaglioli’s ac- 
count of eosinophilic infiltration in cases of 
gastritis and gastric ulcer. 


Orthopedics, genitourinary surgery and 
neurosurgery are poorly represented. This 
deficit, however, is more than balanced by 
the excellent original articles on thoracic 
surgery. One worthy of mention deals with 
a rare tumor between the esophagus and the 
lower end of the trachea which was not 
anatomically related to its parent paren- 
chyma. 

This publication is most valuable to stu- 
dents, general surgeons and those interested 
in surgical research. Unfortunately the 
material is not properly indexed. 

S. L. GOVERNALE, M.D. 
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Acta Orthopaedica Scandinavica, Copen- 
hagen: Ejnar Munksgaard, 1953. Pp. 85. 

This pamphlet reviews a variety of mate- 
rial previously published in one of the Scan- 
dinavian languages. Each article was origi- 
nally read before the 26th Assembly in Oslo, 
June, 1952, or has been published by one 
of the leading institutions since that time. 

It contains an interesting article on inves- 
tigations of the balance of calcium, phos- 
phorus and nitrogen in connection with 
surgical operations on the skeleton, by Drs. 
Hirsch and Luft. 

A paper by Dr. Stahl on post-traumatic 
absorption of the outer end of the clavicle 
is presented. There is also a paper by Dr. 
Severin on anterior and posterior recurrent 
dislocation of the shoulder, among other in- 
teresting orthopedic subjects. 

The articles are well illustrated. The 
translation is well done, and the presenta- 
tions make excellent reading. 


Carcinoma of the Colon. By Leland S. 
McKittrick, M.D., and Frank C. Wheelock, 
Jr., M.D. Publication 189 of the American 
Lecture Series. Springfield, Ill.: Charles C 
Thomas, Publisher, 1954. Pp. 94, with 12 
illustrations. 

This is a monograph of American Lectures 
on abdominal viscera. Compact as it is, the 
little book has all the pithy, solid material 
one would ask from any large collection of 
papers or group of volumes. The book is 
divided into eleven chapters. The topics in- 
clude etiology, prevention, diagnosis, pathol- 
ogy, anatomy, treatment, operative proce- 
dures, postoperative care, polyps, surgical 
technic and the results of resection. 

The chapter on diagnosis, treatment, oper- 
ative procedures and polyps are in outline, 
with particular attention paid to prepara- 
tion of the bowel with and without obstruc- 
tion. 

Principles of resection of the colon with 
anastomosis are placed in outline with im- 
portant fundamentals such as type of expo- 
sure, mobilization of bowel with and with- 
out colostomy. 

This is an excellent monograph on car- 
cinoma of colon. There should be mono- 
graphs of this type on carcinoma of all the 
like organs. Surgeons, proctologists espe- 
cially, and all medical men in particular, 
would be fascinated by such a “large” small 
book. 
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Diseases of the Knee: Management in Med- 
icine and Surgery. By Anthony F. De Palma, 
Philadelphia: J. B. Lippincott Company, 1954. 
Pp. 840, with 455 illustrations. 

The contents of this excellent book are 
divided into fourteen chapters. The author 
starts with the evolution of the knee joint, 
proceeds to the comparative anatomy of the 
same. He devotes his third chapter to nor- 
mal anatomy and his fourth to the mechanics 
of the knee joint. 

The next few chapters cover in detail ab- 
normalities of the menisci, disorders of the 
extensor apparatus of the knee joint, con- 
genital and acquired deformities of the knee 
joint, traumatic lesions of the ligaments, 
fractures and wounds about the knee joint, 
loose bodies, abnormalities of the synovialis 
and the bursae of the knee joint, and arthri- 
tides, after which a complete chapter de- 
scribes surgical approaches and procedures. 
The last chapter is on bone neoplasms in the 
region of the knee joint. 

The illustrations are of exceptionally good 
quality. The printing and paper are excel- 
lent, and the book is highly recommended for 
the library of every hospital. 


Surgical Pathology. By Lauren V. Acker- 
man. St. Louis: The C. V. Mosby Company, 
1953. Pp. 836, with 913 illustrations. 

Ackerman’s Surgical Pathology shows an 
interesting new approach to the field. The 
author, with his broad experience, introduces 
the beginner not only into the technic of 
surgical-pathologic diagnosis; he also dem- 
onstrates the pitfalls an inexperienced pa- 
thologist would encounter in a quick diag- 
nosis of certain conditions. It is natural 
that a book written by so forceful a person- 
ality as Ackerman will contain some state- 
ments with which other pathologists may 
disagree. 

A striking feature of this book is the large 
number of excellent photographs of gros: 
specimens and microscopic sections, which 
are invaluable to the student of surgica! 
pathology. 

All the fields of surgical pathology are 
well discussed, and the clinicopathologic cor- 
relation that follows most chapters adds ar 
additional value to the book. 

This book is a “must” for the young sur- 
geon and the resident in pathology and is 
a valuable addition to every pathologist’s 
library. 

WERNER F. EISENSTALDT, M.D. 
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Benign Tumors of the Lung. Thomas, C. 
P., Lancet 1:1, 1954. 

The incidence of bronchial adenomas, 
hamartomas, vascular tumors and endobron- 
chial fibromas as a group compared with that 
of bronchogenic carcinoma is admittedly very 
small; “yet in a large majority of these cases, 
if the condition is not recognized, the com- 
plicating element of infection induces a high 
morbidity, leading not only to a life of pro- 
longed invalidism but also to permanent and 
irreparable damage to the area of lung sit- 
uated beyond the site of the tumor. 

“The incidence of malignancy is so low 
that it is possible for practical policy to 
ignore it. 

“If these tumors can be recognized early 
in their evolution, local removal is possible, 
without the sacrifice of any normal lung tis- 
sue, by resecting the endobronchial tumors 
with the portion of the bronchial wall from 
which they are growing, and by enucleating 
those tumors which occur interstitially and 
by sewing up the defect. 

“It is only by prompt recognition and in- 
vestigation of the early symptoms that such 
a policy can be carried out, and the earliest 
findings of significance will be radiological 
evidence of a circumscribed shadow, when 
the lesion is interstitial; the presence of an 
area of emphysema with or without the nor- 
mal changes in translucency occurring with 
inspiration and expiration; and often evi- 
dence of overinflation or of deflation of the 
area of lung involved. Recognition of these 
early findings with the aid of bronchoscopy 
alone will lead to prompt diagnosis and make 
possible the application of such conservative 
treatment as will be best for both patient 
and surgeon.” 

HENRY J. ROSEVEAR, M.D. 


“Wire Phlebitis” (Phlebite Fil de Fer): A 
Note of Venous Pathology. Favre, M.: Presse 
Med. 61:579, 1953. 

Attention is directed to a venous inflam- 
matory change, observed mainly in the legs, 
wherein a peculiar stripped, glossy or nodu- 
lar cord is seen without involvement or ad- 
hesion to the overlying skin. The phlebitis 
is nontender and causes little functional dis- 
turbance, for which reason it may be discov- 


ered only accidently. 

Histologically the picture differs from that 
usually observed in cases of phlebitis. There 
is a thickening of the inner layer of the ve- 
nous walls, and leiomyomatosis is present. 
Dense sclerosis involves the whole vein. 

There is only a mild infection, which is 
characterized by minor thrombosis and clus- 
ters of inflammatory cells in the blood clots, 
especially about the venous valves. The con- 
dition resembles the superficial or filiform 
type and must be differentiated from the 


latter. 
S. A. Z. 


Prevention By Testosterone of the Adrenal 
Atrophy Produced by Cortisone Treatment. 
Turiaf, J.; Zizine, L., and Jean, Y., Presse 
Med. 61:825, 1953. 

Cortisone administered to the rat produces 
atrophy of the adrenal cortex which is his- 
tologically identical to that following hypo- 
physectomy. Testosterone, if administered 
simultaneously with cortisone, prevents the 
adrenocortical atrophy in the rat without, 
however, reducing the cholesterol reserve in 
the adrenals and without removing the 
“thymo-atrophiant” action and the anti-in- 
flammatory properties of cortisone. 

Cortico-atrophy from cortisone occurs in 
human therapy. A prompt breaking down of 
Thorn’s test with ACTH and an anatomohisto- 
logical thinning of the adrenals take place. 

Fluctuations in the adrenal functions were 
assessed in patients using the Thorn’s test 
(four-hour test by intramuscular injection 
of 25 mg. of ACTH). The following observa- 
tions were made: 1. Testosterone controlled 
the “cortico-atrophiant” potency in half of 
the tested cases. 2. The protective effect of 
testosterone, in doses of 25 mg. per week, 
caused no genital disturbance and no evi- 
dence of hyperandrogeny. 3. Histologic data 
on patients who died at the end of long 
courses of cortisone treatment were com- 
parable with data from animal experimenta- 
tion. The protective effect of testosterone on 
the adrenal cortices of animals or patients 
treated with cortisone is not effected by the 
interposition of the pituitary gland, but 
probably by direct action on the adrenal 
gland according to a process not yet defined. 
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4. Testosterone given with cortisone appears 
safe whenever the corticotherapy cannot be 
discontinued for a sufficient period to permit 


spontaneous repair of the adrenal. 
S. A. Z. 


Therapy Not to Employ in the Treatment 
of Peptic Ulcer. Pollard, H. M. Wisconsin 
M. J. 52:825, 1953. 

Certain forms of medical therapy have 
been found not to benefit gastric and duo- 
denal ulcer. Among these is dorsal splanch- 
nicectomy for hypertension, which proved to 
be dangerous. In a series of 1,498 patients 
who underwent splanchnicectomy for hyper- 
tension during an eleven-year period, there 
were 13 cases of peptic ulcer. Two of these 
patients subsequently died of massive hem- 
orrhage. A postmortem examination in each 
case revealed the presence of a large active 
duodenal ulcer. In neither case had there 
been any symptoms suggesting ulcer before 
the hemorrhage. Three other patients re- 
quired laparotomy, 2 for hemorrhage and 1 
for perforation. In each case the discomfort 
was mild and atypical. It seems clear that 
splanchnicectomy, performed on a patient 
who also has a duodenal ulcer, either abol- 
ishes or greatly reduces the normal epigas- 
tric pain sensations, so that the ulcer is 
permitted to advance to dangerous propor- 
tions without giving the usual warning 
signs. 

The use of antisecretory and anticholiner- 
gic drugs to an excessive degree occasionally 
meets with difficulty, especially in patients 
with prostatic obstruction, as these drugs 
continue to have side effects capable of in- 
creasing atony of the bladder. If a patient 
has a pyloric obstruction, the use of these 
drugs may increase it. During the time of 
their use an increased tolerance to the drug 
may also develop and make their constant 
administration ineffective. Instances have 
also been observed of recurrence of the ulcer 
during use of these drugs, as well as in- 
crease in the size of the ulcer and the onset 
of hemorrhage. 

The use of ACTH and cortisone for ulcer 
patients also causes difficulty. With ACTH 


there is an immediate increase of uropepsin. 
There is also a parallel rise of pepsin in the 
gastric juice. ACTH and cortisone interfere 
with wound healing, which is undesirable in 
the presence of an active peptic ulcer. The 
concentration of acid in the gastric juice 
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may increase within one to two weeks by as 
much as 200 to 300 per cent. These facts may 
explain why one not infrequently encounters 
a flare-up of an old ulcer, the onset of hem- 
orrhage from the stomach, or even perfora- 
tion. 

The author has had uniformly discourag- 
ing results in treating patients with gastric 
or duodenal ulcers when hormones such as 
enterogastrone or urogastrone have been em- 
ployed for treatment. 

HENRY J. ROSEVEAR, M.D. 


Office Culdoscopy. Budge, B. C., M.D., 
Northwestern Med. 53:132, 1954. 

Culdoscopic examination is a gynecologic 
procedure of considerable diagnostic value, 
allowing direct visualization of the female 
pelvic interior. 

Indications for culdoscopic investigation 
include all circumstances under which it 
would be helpful to see the intrapelvic or- 
gans. The procedure is contraindicated 
whenever it is unnecessary, impossible or 
dangerous. It is unnecessary when the diag- 
nosis is obvious; impossible in the presence 
of an intact hymen, senile atresia or a fixed, 
totally obliterative cul de sac mass, and 
dangerous in the presence of hemophilia, 
purulent vaginitis, cul de sac abscess, car- 
diac decompensation and shock. 

Culdoscopy can bring to gynecology the 
approximation of diagnostic accuracy which 
the cystoscope has brought to urology. 

EDMUND LISSACK, M.D. 


Aortography and Pneumography. Kearns, 
W. M., Wisconsin M. J. 53:139, 1954. 

Translumbar abdominal aortographic and 
presacral pneumographic methods are used 
separately or in combination. They comple- 
ment each other and in turn complement 
previous urographic and other tests. 

The diagnostic value of aortographic 
study lies in the fact that it reveals sig- 
nificant changes in the arterial pattern. An 
aortogram can be particularly helpful, for 
example, in differentiating a tumor and a 
cyst. If a cyst is present, the aortogram 
shows a lack of vascularity in the region; 
if a tumor is present, the aortogram shows 
increased density and usually an enlarged 
nutrient artery to the area. 

In pregnancy the placenta may be accu- 
rately located, and knowing its location has 
been helpful in the identification of placenta 


praevia. 
EDMUND LISSACK, M.D. 
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Sympathectomy by the Axillary Approach. 
Atkins, H. J. B., Lancet 1:538, 1954. 

The author reports a method of exposing 
the upper part of the sympathetic chain 
through the axilla. Its chief advantages are 
the simplicity with which the second and 
third thoracic ganglion can be removed via 
the axilla, as well as removal of the fourth 
and fifth ganglion. The upper part of the 
thoracic sympathetic chain can be seen 
clearly in the upper part of its extent and 
the precise location of the ganglion deter- 
mined. In this respect it compares favor- 
ably with the posterior approach and is much 
more accurate than the anterior approach. 

Bleeding is controlled better through the 
axillary approach than when the posterior 
approach is used. In the axillary approach, 
the only tissues that are cut are the skin, 
fat, intercostal muscles and pleura. This is 
a degree of tissue disturbance equivalent to 
that produced by the anterior approach. The 
posterior approach, however, is far more 
traumatic, because it involves resection of 
rib and the mutilation of bulky muscles to 
a considerable depth. 


The incision in the axilla heals well and 
is unnoticeable. In this respect it has dis- 
tinct advantages over the anterior and pos- 
terior approaches. 

Its main disadvantages are that the opera- 
tion cannot be performed on both sides at 
the same session. It is impossible to investi- 
gate the possibility of a costoclavicular syn- 
drome from this approach as can be done 
from the anterior approach. A history of 
pulmonary tuberculosis contraindicates the 
axillary approach. 

The operation is done with the patient in 
a lateral position, with the uppermost arm 
extended 120 degrees. The incision is then 
made obliquely across the axilla in the line 
of the second intercostal space. In the pos- 
terior part of the wound lies the long thoracic 
nerve, the only structure of importance to 
be avoided. The incision is then deepened 
through the second intercostal space, open- 
ing the pleural cavity. The rib are retracted 
with a suitable retractor and the lung al- 
lowed to collapse. The thoracic sympathetic 
chain can be readily visualized shining 
through the parietal pleura. The ganglion 
then can be removed or a preganglionic 
sympathectomy performed as desired by the 
surgeon. 

Complications have been occasional in 
small apical pneumothorax, pleural fusion, 
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hemorrhage and surgical emphysema of the 
tissues of the axilla and neck. Postoperative 
pain has been no major complication in the 
author’s series of cases. 

HENRY J. ROSEVEAR, M.D. 


_ Thermal Burns from the Atomic Bomb. 
Pearse, H. E., and Kingsley, H. D., Surg., 
Gynec. & Obst. 98:385, 1954. 

Tests were conducted on anesthetized pigs 
and dogs subjected to thermal burns pro- 
duced by the detonation of atomic bombs. 
These animals were exposed behind clear 
quartz, timing shutters, filters and fabrics 
in stations located at fourteen different dis- 
tances, covering the range from 1.1 to 43 
calories per square centimeter. The results 
ranged from no burn to a char. 

This was the first opportunity to obtain 
biopsy material from recent primary burns 
from atomic bombs. The lesions closely re- 
sembled those caused by laboratory radiant 
energy. In these experiments, no burns were 
produced in any animal through a filter 
transmitting only ultraviolet light. Burns of 
about equal severity were produced behind 
filters transmitting visible and infra-red 
rays. Dark-colored animals showed deeper 
burns than did white ones. 

No burns were produced by the initial 
flash during the first twenty to twenty-five 
milliseconds. Burns created by the second 
maximum or fire ball were equal in severity 
to those caused by exposure to the total 
thermal pulse. Burns were caused in the 
first one-third second after detonation of the 
bomb. The cutaneous burns produced in the 
period between one-tenth and two-tenths sec- 
ond after detonation were the most severe 
of any by a one-tenth second interval of the 
thermal pulse. The major severity of ther- 
mal burns was attained within the first 
three-tenths second and the maximum sever- 
ity within the first five-tenths second after 
bomb zero. No burns were produced after 
six-tenths second if the skin was shielded 
prior to that time. These results indicate 
that evasive action is of little value. 

There is a good relation between the meas- 
ured thermal energy and that determined 
by evaluating the skin burns from labora- 
tory standards during the first two-tenths 
second. After this, the measured values were 
always significantly higher. 

Future experiments will be needed to 
determine the value of clothing for protec- 
tion. 

HENRY J. ROSEVEAR, M.D. 
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Some Difficulties in Evaluating Functional 
Results After Mitral Commissurotomy. Soloff, 
L. A., and Zatuchni, J., J.A.M.A. 154:673, 
1954. 

This timely critical evaluation of the re- 
ported benefits of mitral commissurotomy 
opens with the challenging statement that 
the postoperative functional improvements 
must, for the present, be taken on faith. 

The chronicity of the causative rheumatic 
fever, characterized by unpredictable remis- 
sions and exacerbations, indicates the urgent 
need for studies extending over many years 
before and after surgical intervention. In 
this manner only is it possible to assess ac- 
curately the value of this essentially blind 
and crude surgical attack on a single lesion 
of this complex disease. 

Psychogenic dyspnea in response to a 
glamorous cardiac operation may be inter- 
preted as a beneficial effect of the procedure. 

A significant number of patients have been 
reported in whom exploration has found the 
disease unsuited for surgical treatment. Yet 
many of these sham operations have been 
followed by remarkable functional improve- 
ment. 

Very important also is the frequent mor- 
bidity, which is usually due to reactivation 
of rheumatic fever and occasionally to the 
surgical production of mitral regurgitation. 
In addition, mitral commissurotomy has a 
higher immediate mortality rate (at least 6 
per cent) for any group than the naturally 
occurring rate (about 1 per cent). 

These, and additional potent arguments, 
emphasize the importance of studying the 
place of surgical treatment for mitral steno- 
sis by the most exact and realistic methods 


attainable. 
THOMAS WILENSKY, M.D. 


Surgical Aspects of Choledocholithiasis. 
Waugh, J. M., Johnston, E. V., and Cain, J. C., 
J.A.M.A. 154:734, 1954. 

This report is a detailed statistical study 
of 175 consecutive cases in which stones 
were removed from the common duct by the 
senior author. 

Forty-seven patients (27 per cent had un- 
dergone previous surgical procedures on the 
biliary tract or surgical exploration for com- 
plaints that were eventually localized to the 
biliary tract. 

In connection with the problem under con- 
sideration it is important to observe that 
the incidence of choledocholithiasis in pa- 


tients undergoing cholecystectomy at the 
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Mayo Clinic has ranged from 10 to 16 per 
cent. 

Stones in the common duct produce physi- 
ologic changes and clinical symptoms that 
may vary widely. The usual indications for 
exploration of the common duct are quite 
well-known and conceded but, says Waugh, 
“in order to decrease further the mortality 
associated with this disease we must prepare 
to explore every common duct about which 
any suspicion of choledocholithiasis exists.” 
The relation of pancreatitis to choledocho- 
ithiasis and cholangitis has been frequently 
observed. Exploration of the common duct 
is thought to be indicated for patients with 
cholelithiasis in whom pancreatitis is noted 
at exploration, not only to rule out and cor- 
rect any obstruction at the ampulla but to 
establish drainage of the common duct if 
the inflammatory process is marked. 

Needle aspiration of the common duct 
may recover cloudy or turbid bile, indicating 
cholangitis, which is occasionally present in 
the absence of obstruction and dilation of 
the duct. 

The operative mortality rate in 175 “posi- 
tive” explorations of the common duct was 
3.4 per cent. Five of the six deaths occurred 
before 1945. As has been noted in other re- 
ports the mortality rate was higher in men 


than in women. 
THOMAS WILENSKY, M.D. 


Results of Mitral Valvotomy. Miiller, O., 
Acta Chir. Scandinav. 106:277, 1953. 

The author reports 23 cases of rheumatic 
mitral stenosis treated with mitral valvoto- 
my. The operation was not performed on 
any patient over 50 or under 30 years of age. 
Of the 23, 4 had mitral and aortic disease, 
6 mitral stenosis and incompetence and 13 
“pure” mitral stenosis. The results are as- 
sessed in relation to pulmonary resistance 
and complicating lesions. There was 1 death 
due to cerebral embolism. Improvement was 
good in 13 of the 20 cases followed up, and 
excellent in 5 of these 13. In no case, how- 
ever, was the effort tolerance after operation 
within normal limits. The 3 patients with 
combined mitral and aortic lesions improved 
very little. There appears to be a fair cor- 
relation between the fall in pressure gradi- 
ent between the left auricle and the left 
ventricle and the subsequent degree of re- 
duction in invalidism. 

S. A. GUENKDJIAN, M.D. 
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